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P R E F AC E. 

. • • • 

AGreatmaftf bave^rote upon this SubftSiOnd 
moft bcroe met with deferved Succefs % but bo^^ 
far this mcrf merit tbefame^ Time atone-mi^ 
determine. I only wtjh it may meet 'With impahial^ 
Judges^ who will undgubtedfy give it a CbaraSer equal 
to its Defer ts^ and then I have Reafm to beUeve- if 
will anfwer the En(ldefigned\ thatis^ to be ^hGuide 
to them that want to attain a Knowledge of tbofe life-' 
ful and entertaining Studies^ and an agreeable Compa" 
nionfor fucb as barue made fome Progrefs in tbem.:!%he 
fundamental Rules of Arithmetic are laid doztm fo plai^t^ 
that the meaneft Capacity^ with a little Application^ 
may under/land them ; anj when I come to the Rule 
of Three ^. I make ufe gf afew CharaSers whiib. the 
Reader m^y foon be M^er of^ and then fikry proceed 
with Pleafure. fVbat Rales are omitted^ have their 
Dependance on the Rules of Proportions which are ful- 
ly explained \ and as wofi ^eftions in PraBics ars 
done with much Eafe and Certainty^ • by the Multipli- 
cation here made ufe of \t hope the Want of them will 
be no DefeSf. 1 have very plainly and intelligibly deli'- 
vered the Algebraical Partj and exeimplified the Rules 
with a ColleSiion of ^efiions^ anfwer ed in a plain and 
familiar Manner. I have not notified in the Margin 
when you are to makeUje of aStep^or an abfolute Num- 
ber ; but the Step following will determine which it is. 
J have taken Care to keep this Treatife as free as 
poffiblefrom the Errors of the Prefs \ but if there Jhould 
be any^ I hepe the Reader will correS and excufe them. 
The ^eftions are mojily anfwered numerically^ being 
the mojt eafylf^ay to initiate the life of Algebra toljeam- 
ersj which when underjiood^ they may ufe the literal 
Way with Pleafure. 5 
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NUMERATION 


^^TP^Eachcs to place, or give thejuft ValucJ 
to any Number demanded 5 ' 
bbferve the following Table. 

The T A B L E, 


■ to any Number demanded ; tO do which^ 


8 
8 


7 
7 
7 


6 
6 


5 
5 
5 


6.5 
65 


i 

2 I 
4321 

4 3^. I 

4321 
4321 
4321 
4321 


Units.. 
Tens. 
Hundreds.' 
ThQU&nds. 
t. of Th. 
C. of Th. 
Millioiis. 
T. of Mi- 
C. of M. 


<*m 


^f» * »« 


987654321 

In the Table above you fee how each Ptace ex- 
ceeds the former ten times, increafing towards the 
left Hand. The firft is the Place of Units, the fet 
cond of Tens, the third of Hundreds, &c* 
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ADDITION 

Is^ gufcthecing ieveral Nt^mbers into one, which 
is then caked tiie Suno or the A^regale ; as € and 
8 are 14. 

* Additipo begins at the right Hand, andt adds the 
^rdcular Sums! of the feveral Rows underneath 
every one in its own Place. 

EXAM? L E S. 


Ex. iflt 

Ex. id. 

Ex. 3d. 

274? 

» 4 3 5 

» 3 7 4 

5 4*7 

1437 

5615 

6 5 I 4. 

6214 

8731 

3215 

3715 

6425 

6 y s a 

7214 

7 4^3 I 

54 7 5 

3746 

5762 


3010^ 24761 36338 


NffM 


tn the fird Example^ the Sum of the firfl: Row is 
2&; I place down the 6under itfelf, and carry 2, be- 
ing the Number <^ the Tens to the next Row, an(( 
find the Siam of it to be twenty, then I place down 
a Cypher^ and carry two to the next Row, and find 
the Sum to be 31. I place down the i, and carry 3 
to the iaft Row, and the Sum is 30, which I place 
down^ and it is done. And fo of the reft. 


Aiditm 


<3) 


\ 


JDDirjON of MONET. 

iV; B. Four Farthings is one l^enny. Twelve 
Pence one Shillings and Twenty iSbiltings one 
PouncJ^ 

EXAMPLES. 


1. s. 

d. V 

1. 8. d. 

27: 14: 

4IV 

374:17: 6^ 

VI 5 : 16 : 

542 ; 15: II i 

fi:iT- 

3^ 

364: 16: 7|. 

,^56 S »8 : 

10 i 

«73 ! »8 s 3 * 

3a : II : 

9* 

6*4:151 7* 

64 : 16 : 

74 . 

364:19: 3i 

37 • H : 

; 64- 

764: 13 : si 

67 : 19 : 

»4 

527: II : 104 


376209: 7i 




In the firft Example. The Farthings ^ i; 
\vhich is three Pence three Farthings, put down 
Under the Farthings, and carry three to the Peirtft 
place, and the Sum 6f the Pence is 55, which is 4 
Shillings and 7 Pence ; place the 7 under thet*ehd*, 
and carry 4 to the Shillings, and the Sum is 1 29 
Shillings, which is 6 Pounds 9 Shillings ; place 
down the 9, and carry 6 to the Pounds, then pro- 
ceed as in the laft Examples of whole Numbers. 


Ba 


(4) 

L 8; d: 1. s. d.* 

375:17:4^ 742:14:34- 

654- 14- 9 T 567- 15 •7-1 

276 : ji : 4 j. 254 : 18 ; 6 ^ 

346: 14: 7 -J: 675 : 17 : 8;^. 

214 : 16 : 2 1 792 : 15 ' 7 T 


Addition IS proved by making a fecond Addi- 
tion of the fame $ums, omicting the top Dne ; 
then adding the Sum to the top Line; if iC makes 
the S6m of che whole it is right. 

iV. B. Addition of Time, Weight, • Meafure, 
&c. &c. is performed in the lame Mariner, onfy 
obferving how many of the inferior iriakes one 
of the next, aibending by the Tables after Divi- 

fion, : : 

> . , • • • 

. • • ' • ... 


suBrk A cr 1 N 

4 • • ■ r 

f S thb taking a fmall Number from a large one, 
1 and the Number found is called the Remains, 
the Excefs or the Difference. As from 12 tak? 
i.) and there remains 8. 






I r ; J^pcamfi^^ 


f 

EXAMPLES. 


Example ift. 

From 37 427 

Take 21 314 

• • 1' • 

Remains 16 iij 
Proof 37 427 


. Example ad. 

From 37 427 
Take 14 678 

Remains 22 749 

Proof 37 427 


N. B. In the firft Example^ I take 4 from 7^ 
and there remains 3, and fo place it down, and 
proceed to the End of that Example. 

But in the fecond Example^ I cannot take 8 
from 7, fo I borrow 10 and put it to the 7, and 
it malces 17, then 8 from 17, and there relb 9, 
which I place down, and carry one that I bor- 
rowed to the 7, and it makes 8 ; then 8 from 2 
I cannot, but I borrow 10, and add it to the 2, 
and it makes 12 ; then 8 from 12, and there re- 
mains 4, which place down ; and fo proceed 
to the End, remembring to carry onp to the 
m%t Figure when you borrow the 10. 

If you. add the Remains to your leaft given 
Number, the Sum will be the greater Number 
given, which is the Proof. 


. J. 


/. S» dt /• s, d. 

From 37 : 17 : 11 4^ I 1 Fiorn 474 : 19 : 03 ^ 

Take 24 : 13 : 10 4 | Take 175 : 16 : 04 4 

Differ, 13 : 4 : 1 ^ Remains 99 r 02 : 1 1 ^ 


«•■ 


PrW 37 : 17 : II |. * Proof 274 : 19: 034 
iV. J?. Wb^t y<>u carry at ip ^iiVw*, you 
borrow at in SuhtraHion. 

A Gentkman bought an Eftate, valued at 7427 /. 
17 s. I J t/. and his Cafh is only 1498/. 1-8 s. 11 d. ^9 
Jiow much muft he fend for tq his Banker to be en- 
abled 10 pay for it ? I^lgce the Sums thu^ : 

/. s. d. 
Value of the Eftate • - 7427 : 17 : 11 
The Ca(h at hpme - - 149^ : 18 ; 11 ^ 


-•* 


714^ comes from the Banker 59^8 : 18: 11 i 


•^mmmm 


■ 

Proof 7427 : 17 : II 

N. B. Th? Cafh brought froM the Banker/ be- 
ing added to the Calh at home» muft be the Va- 
lue of the Eftate. 

What Sum of Money ^d4ed <o 374 A 11 s, gd. 
4-, if^ill make it 1000 A Plac? it as tallows: 
/. s. d. 
1000 : 00 : 00 
374: II : 05 -J. 

■Bi m ii III *■»»! ■ 

625 : 08 : 06 ^. this is the Sum you muft add. 

1000 : 00 : 00 Proof. 

What 


( f} 

What is chrDifference betwixt £07/; 14s. id, and 
iy6t igs. ud.' 

L s, d. 

207 : 14 : 02 
Lcaft S«m 176: 19 : n 4. 

t)iff«rcnco 30 : 14 : 02 i 


'm^immmm 


Proof 207 : 14 :02 

A Steward received the following Sums for his 
Lord '% from A 172 /• 17 /. iid. \% from B. t6f^L 
14 J. id. from C 270/. 11/. 4^. from D. iioL 
us. 6d. from E. 192 /. us. 8 d. i. And he lent 
tqi hii Lord. Bank Notes,. Value 407/^ ly s^ ud^ 
Paid Woiicmen 62/. ij s. ud. Paid the Wine- 
Merchant 42/. lys. ood. His own Salary for 
a Quarter 12/. 10 /• 00 i. What remains of his 
I^ord's in his Hands? 


From J. 
From B. 
From C. 
From D. 
Frxxn £. 

Tot. rcc* 
Difturft. 

Ballance, 

If the 
quer/fr in 


Sent in Notes 407 : 1 7 : 11 

P;WorknjCft^ 62^: 1 7-: 11 

r W.Merchant 42 :ii : 00. 

Salary 12:10:00 

T. laid out. gi&: 02 : id 
Proof 917:07: oft 


Tower of Londcm was huilt by tfiie Gb;r- 
the Year 1077, how many Years^ is it 
Year being 1750; 


172 : 
160: 

17 

: 8 

270: 
120 

: 11 
: 11 

:4 
:6 

t$^: 

: IS 

:84 

91.7: 

526: 

•07: 
.02: 

«2 
10 

04 

39^' 

04: 


The 


( ») 

The prefcnt Year - . i ygcy 

The Year when the Tower was built 107;^ 

Years fince the Tower was built 673 

Proof 1750 

If the Time any Building has (tood be ^dded to 
the Year, it was built in, it makes the prefcnt Year* 

• 

An Apprentice was bound for 7 Years, but he 

^ funs away at the end of 6 Years, 6 Months, 6 Weeks, 

6 D^ys, 6 Hours, 6 Minutes, the Queftion is, how 

long he had to ferve f 

^.M. W.D. H. M. 

The Time he was to ferye is, 70 000 o 
the Time he did ferve was, 672666 

■ " ■»'' > 

The Time he had to ferve 05 i o» 1 7 54 


MM*i 


Proof 7000 o o 

Tf. B. The 6 Weeks is i Month and 2 Weeks, 
and 13 Months is one Year. ^ 


m^i!^i&^^^i^g^i^^^i^^^^<&iim^E^gm 



MULTIPLiCATIO 

JS that by which we find the Increafe or Amount 
of any Number, being fo many Times taken as 
ere are Units in another Number, and this Increafe 
or Amount is called the Produfb. The Fa^lus, the 
Redbangle, or the Plain ^ and the Numbers produc- 
ing 


(9) 
T^e T A B L e! 


Find apy Nmnt)rr in the Top of the T^bt?, and 
ijie Numbcr.you wopy multiply iiby, in the Side,' 
and in tlieSqparc.whereihey m?ci is thq ProdudL- 
Siippofe you ^oqld multiply 7 by. 8;, find the 8 atr 
th? Tc^i. and the 7 in the Side, and in the Square, 
where they incct ftands 56 i^e Produft, and fa of. 
iny othfcr. 

Mind to have tli# Table off bjf Heart, before you 
go any i^rther. ~ 

Multiply $74274*5 This is the Multiplicand. 
By <S. iThis the Multiplier. 

.4045644; Tliis is theProdufir, Sec. 

' P IB 


I« 


i 


( rb) 

In the above Example I fay., 6 time$ 4 is 24 ; 
put down 4 and carry !2 to the iiG^t Place, laying 
6 times 7 is 42^ and 2. 1 carry 15.44^ ^mt d^n 4 
and carry 4. And proceiHl ill this MinhcV i> the 
End, putting, down the odd Ntimbtrs, ftnd icarry 
one for every Ten that you baye tp the ap^ If lace. 

Multiply 5/^74 ; 

. t ;, . i i.. i ,■■■: 


I 


I^28^2i2 

<-r- "I - I ■ ■ 


2^^221^ 

. iV.JJ. Vou tniiftj^ace thfe Btfflhhing of Wch 
Muldplicatibn under Srs own Fa'cTor, as you may; 
obfervc inthekboveEk^ple*, wfhcn- I began t6] 
multiply by 3, I pitt the fi^ft ^i^tt of its t*rbduft»; 
being ii, u^der ittelf, andi5itAt>^oceded ai betpfc,' 
and th^ two MdltiiHieations added mto <^'ne Suitij, 
U the. Produft. 

By 346 ^ - •• 

II II ■■■ 

' • • ,494445^ 

4.6^6304 

. a02222y 

233230296 


Multiply 


f^-'f 


( " ) 

Multiply 47247 
By 3004 


■• 


188988 
14174100 

I4I929989 

In the above Example, thp Cyphers only fill qp 
the Places under which thcf ftand, and then yoii 
begin your Multiplication by the 3. 

Multiply 6^4264, 
By 300 

902279200 


Multiply 721462 
B^^ 7400 


» 4 


■VMi«« 


• 2^18584800 

• -5050234 


■r 


: ^ * - V 5338818800 

* i : . i 

N. BrrU your Multiplier haVie Cyphers to the 
right Hand, it is only multiplyii^ by the Figura, 
a|id adding the Cyplter^ tq the Pr9dud« 

- "*-v" ! >1 ■ ' ' ' ' , ' i ' ' * 

Multiply ^7424 
By 1006 


67424000 


T ' V 


# . • « 


c« 


3[§ 


( l^ ) 
To multiply by an Unit with any Number of 
Cyphers j it is only adding the Cyphers to the Mul- 
liphCiind. 

Multiply 746^4 ^ Multiply 5742 

By J5 * 17 


laiMBM-^M* 


1119360 ' 976^4 

, This Multiplication is performed by taking in the 
back Figure, thus, as in the firft Example^ I fay 5 
times 4 is 20, put down o and carry 2, then 5 times 
2 is 10, and 2 I carry is 12, and the back Figure 4^ 
is 16, put dowa 6 and Carry i ; then 5 times 6 is 
30, and 1 I cajry is 31, and 2 the back Figure is 
33, put down 3 and carry 3 -, then 5 times 4 is 20, 
and 3 is 23, and the back Figure 6 is 29, put down 
9 carry 2 ; then 5 times 7 is 35 and 2 is 37, and 
the back Figure ,4 is 41, put down i and carry 4. 
Now as the Multiplication by 5 is epded, I add the 
4 I carry to the 7 and it makes 11, which I put 
down, and the Work is eqded s and {o of any other* 

Multiply 547.63 Multiply 75642 

By 19 By i8 

^' ,. ■ ■ . f ■ i t 

JQ4P478 . 136155^ 

MuUiplication by two back Figures is performed 
by ibe former, Rul^^ ^ ; ' :, 

k 

C 


r i 


• « 


er BX4MPlESi 


(12) 

EXAMPLES. 

Multiply 742657 Multiply 67542 

By 1714 * 1619 


mmmmm 


I0397I98 1283298 

12625169 108067a 


l*«i 


1272914098 109350498 

• • 

Multiplication may be performed by FaAors^ 
thus. Take any two or three Numbers, &c. wluch 
when multiplied into one :anothcr, .will produce the 
Multiplier given ; and multiply the Multiplicand by 
one of them, and that Produ£): by the other, &c. 
and the laft Multiplication will be the defired Pro* 
du6t. 

E X.A MP L E Ss 

Multiply 74276 by 24; The Faftors are 4 and 6; 

6 


445^5^ 
4 

1782624 


Multiply 67424 by. 48, The Fadors are 8 and 6: 

8 

* ■ III i 

53^39* 


^*$6^5» 


ff,^ 


( 14) 
J\r. B. The laft ProdufI: had been the fame, if 

1 had taken any other Numbers ; which when mul- 
tiplied together, would have made the Multipliter ; 
as 3^ and 8, in the firft Example, And 4^ 6, and 

2 in the fecond. 

MftltipHcatim of Compound ^antitUs. 

IF^ne-Poutid of Tea coft 5 j. 9 rf. what will eight 
Poundf coft ? 

5 • 9 


. I fay 8 times 9 is 7a, which is 72 Pencd, that Is 
6 ShilliDgs, put a Cy phelt under the Pence f^ace, and 
carry 6, laying 8 times 5 is 40, and 6 1 carry is 4<9p 
which is 46 SliilGii^ equal - €02/. 6 s. od. the 

Anfwcr, , ^ : '.; 


If one Yard of Velvet coft i /.. 4^ 6i d. What 
will 9 Yards coft at that rate ? c 

1:4:6^ 
9 


(— <••■ »• 


.^•. .; ri ; o J; t^ Tke Anfww. 


1/ 


For 9 Halfpence is 4//. 4 1 I fet^dewn the ^9 and 
carry 4 to the Pence place, faying 9^^|i)es 6 is 54, 
and 4 I carry is 58 Fence, whidis 4^. 10 ^. put 
down the 10 and carry 4, iayine^^4iaaes4is 36^ 
and 4 1 carry is 40 Shillings, put d^V^t Cypher in 
the Shillings place, and carry 2 to the Pounds place^ 
4iii» 9 times i is o, and 2 I carry is 1 1 Pounds, 

I which 


( »5) 

^hfch I put down^ and the Anfwer isitL Ox. iOff»|; 
And fo of all the reft of the Examples. 

If I Yard cod i^^ yd. i^ what will 24 Yards coft 
at that rate ? 

3 N.S. The Fad^ors are 3 

and 8, br 4 ftnd 6 ; fo that 

lo : ^i multiplying firft by 3, and 

8 that Froduft by 8, gives the 

■»* 'fc" < " ■ Anfwtr« 
4:6:6 


If 1 Pound of Tea coft ys. 4^. ^.^ what will ^6 
Pouids coft at that rate ? 

7-44 
8 



■ [i«i^ IT I r 


20 : 13 :0- 


In anfwering Queftions of this Kind, take any two 
Numb^^» wl&h when mulcipfied together will pro^ 
duce the Notttber given, and miilliply th« Price by 
one of the>Flf£lors^ and that P#odu£t by the pther, 
and the teft Produft will be the Anfwcr, as in the 
two laft Exanipies. . In the firft I multiply the Price 
of I Yard by 3, which gives me the Price of 3 Yards, 
then I mtikiply the Price of 3 Yards by 8, and it 
gives me th* Price of 8 times 3 Yards, which is 2(4 
Yahjs. If I had muitiptied the P^iee of i Yard by 
4> and that Product by 6, k wmid have beeci the 

fame 


( i6 ) 

iSime.Anfwer. And in the fecond Example, I muU 
tiply firft by 7, and then by 8 for the fame Reai<xu 

If I Yard coft 2s, ^d. what will 60 Yards coft 
at that Price ? 

2:3 
10 


1:2:6 This is the Price of 10 Yards* 
6 


6 : 15 : o The Pnce^of 60 Yards. 

If a parcel of Cloth cod 8 /. 16 si 5 d^ what 
will 336 Parcels coft at that rate? ^ 

8 -"i^ -5 
10 


88:4:2 The Price of 10 Parcels* 
10 


882 : 01:8 The Price of 100 

3 


2646 : 05 : o V The Price of 300 

264 : 12 : 6 The Price of 30 

52 : 18 : 6 ThcPriccof 6 


2963 ; 16 : o The Pripe of 336 

Firft, I multiply the Price of i Parcel by 10, 
which gives me the Price of 10 Parcels, then I mul* 
tiply that Produft by 10, and it gives the Price of 
10 times 10 Parcels, or iqo ; which Produft mulu« 

plied 


plied by 3 gives the Price of 300 Parceb. Thca 
multiplying the Price of 10 Parcels by 3, it gives the- 
Price of 30 Parcels, which place under the Price of 
360 Parcels. Laftly, multiply the Price of one Par- 
cel b/ 6, and pla<x it under the laft, then- diofe 3 
Sums added together gives the Anfwer equaC 
2963/. 16 J. 

« 

If I Gallon of Rum coft Ss. 6d. what will 6749 
coft? • s. d. 

8 : 6 The Price of i Gallon. 
10 


I. 4:5:0 The Price of to Gallons. 
10 


42 : 10: o' The Price of 100 Galbns. 
to 


425 : 00 : o ITie Price of icoo Gallons* 
6 


2550 : 00 : o The Price of 6000 Gallons. 

297 : 10 : o The Price of 700 Gallons. 

1 7 : 00 : o The Price of 40 Gallons. 

00 : 1 7 : o The Price of. 2 Gallons. 

2865 : 07 : o The Price of 6742 Gallons. 

This Method of finding the Value of any Num- 
ber of Yards, Gallon^i Ells, Pounds, &c. at any Price 
per Yard, Gallon, 8cc. is of great Uie for finding the 
Value in a (hort and eafy manner, and very often 
exceeds the Method of Pradtice ; and will be of ex- 

B celleiit 


( i8 > 

CfUfnr Ufe for fach as buy or fell by RetaiU as no 
MoltipUcacioo can be caficr than multiplying by io« 

If a Hogihcad of Tobacco coft 3 1. 8 s. 4d, j*, 
iphat 19* tbe Vahe; of 432 Hoglheads ? * 

I. s, d, 

3 • * • 4i 
10 

m II 1 ^ ■■ f rf n ■■ 

34 : 03 : 09 The Price of lo, t 

TO 


341 : 17 : 06 The Price of 100. 

4 


1367 : 10 : 00 The Price of 400 

K)2 : II : 03 Tbe Price of 30 

6 : 16 : 09 The Price of 2 

■ ■>■ ■ . . ■ 

1476 : 18 : 00 The Price of 432 

Crofs Multiplication I or^ tbe Method of fquar-- 

ing Dimenfions. '[ 

'This differs very litde from Compound MuUipli- 
cation, only in placing the Figures of your Muki* 
plicand and Multiplier, Examples will make it very 
cafy. Remember to carry i at every 12 to the next 
fuperior Name, excepting when you muldply Feet 
by Feet, and then you cairy i at every lo^ as in 
common Multiplication. 


1^ 

r 


EXAMPLES, 


( «9 ) 
MXJMPLES. 

If a Board be i Foot 4 Inches jbroad, and i|Fedi 
long, how many Feet is contained therein i Place 

it thus. 

F, t 

13 : o Length. 
I : 4 Breadth. 

4:4:0 
13 : o 


17:4:0 The Anfwer. 

If a Board be 8 Feet 6 Inches lortg, and 3 Feec 
4 Inches broad, what is the fuperficial Content i 

F. I. P. 
8:6 


3 : 4 

. n i l m il 


2 : 10 : o 
25 : 6:0 


28 : 4:0 Tbe Aofwer; 

F. I. P. S. T, F. I;^. S. T^ 

Multiply 8 : 4 • 7 - 3 • 5 by 4 ; a : 5 : 4 : jj 
Place it thus 4:2:6:4:3 

I ..." ■— I 1 1 AM ' ", * ll > H 

2:1 : I : 9 : 10; $ . 
2:9:6:^:1:8 
4:2:3:7:8:6 
i:4;9:2:6:jro 
33 : 6 : 5 : I : 8 . ^ 


■taHNH 


. 35 : 3 : 7 : 7 : 6 : 1:5:6:3 

Multiply 


, ( 20 ) 

Multiply 259 Feet 10 Inches and 8 Parts, by 18 
Feet 5 Inches and 4 Parts^ 

F. I. P, S. T. 

259 : 10 08 

. 18 : 5 = 4 


7 : 2:7:6:8 
108 : 3:5:4 
Firft multiplied by Ten 2598: : 10 : 8 
Firft multiplied by Eight 2079 : 1:4 

TheProduft 4793 : 6 : o :io: 8 

If the Learner mind to carry i for every 12 to the 
next fuperior Place, fctting down the Remains under 
12 in its own Place, (excepting when he multiplies 
Feet by Feet, which he miift carry i for every 10, 
as in common Multiplication) he cannot go wrong ; 
for the placing the Multiplicand and Mulnplier in 
this Manner, ihews at once the Name of every par- 
ticular Froduft, as in the above Example, Parts 
multiplied by Parts, give Thirds in the Produft ; 
that is, 4 times 8 is 32 Thirds, which is 2 Seconds 
and 8 Thirds j put down the 8 and carry 2, faying, 
4, times fo is 40, and 2 is' 4a, which is 6 Seconds 
and 3 Parts, put down the 6 and carry 3 •, then mul- 
tiply 250 Feet by 4 Parts, and the 3 Parts that you 
carry makes 1039 Parts, which divided by 12 gives 
86 Inches -and 7 ftrts rentaining ; then the Inches 
divided by 12," gives 7 Feet and 2 Inches remain- 
ing, which place down In their own Places, and it 
is done* So proceed with the reil. 






If 


If a Board be 2 Feet 6 Inches {qpsm^ what is 
the fuperficial Content ? 

F; I. 

2 :- 6 




2 

• 
• 

6 




• 

, 

I 
5 

• 
* 

• 
• 

3 

JO 

• 
• 

o 

• 

• 





•1— 

™ •*• 

mtmf 

>4^BtfhB 


6 : ^ : o TfaeAnfwer« 


/• 


. If a Plank be S Feet 7 Inches and 6 Parts long^ 
and 4 Feet 6 Inches and 4 Parts broad, how many 
fquare Feet is contained in that Plank ? 

F. I. P. S. T. 
8:7:6 

4X6:4. 

o : 2 : 10 : 6 : o 

4 • 3 • 9 : o 
a4 5 6 : O 


r Mi 


TheAnfwcr -39..,: 0:7:6:0 

If a Room be 37 Feet 4 Inches and 8 Pares long^ 
and 28 Feet 7 Inches and 6 Parts broad, how ma- 
ny fquare Feet is contained in. that Room ? 


F. 


( 12 ) 

28 : 7 : 6 Breadth. 

37 : 4 : 8 Length. 

■ ■ " - ■? ■! .> F. • I. P. 

I : 7 : J : JO : o Top mult, by oo o 8^ 

9:0:^^ o- - ' Top mult, by 00 4 o 

200 : 4 : 6 * i « Top mult, by 07 o o 

286 13:0 Top mult, by 10 o o 

572 : 6 : 4> Th« bft mule: by 2 equals 20 o o 


M! I .. 1 I 


1070 13:1:0:0 Content 37 4 8 

N. B. The laft multipliefd by 2 is the fame as if 
the Top was multiplied by lOp becaufe twice 10 is 
7X>. '■ And the Addition ^to the nght Hand, ihews 
i[ut the (everstl Multiplicators added, is the fame as 
your firft MultipIficatiMr or Length. If fSkt Learner 
poftpone this till he is perfeft in Divifion, it will be 
a %T€m deal more plain ^and eafy. 

: Let ther^ be a Piece of Timber in Form of a Paral- 
jelopipedon, whofe length is 8 Foot 6 Inches, and 
the^fiw 6f th6 Square its Bafe 2 Foot 6 Inches; I 
demand its Sofidity; : 

2:6 Side of the Bafe. 
- - — 2r : 6 







i*Mi 


3:1:6 

50 : o : 


S3 : I : 6 Soliditv. 

2>/. 


( a^ ); 

D irj s 10 J^ 

IS a Rule by which we difcover how many times 
one Number (called the Divifor) is contained in 
another (called the Dividend) ahd the Number found 
is called the Quotient. And fbmetimes there is a 
fourth Number called the Remainder. 

N. £. The Quotient fb oftpn contains an Unit, 
as the Dividend contains the Divifor. 

EXAMFLES. 
Divide 24 Pounces amongft 4 Men. 

Place tliem in this Maonen 

, *4 ■ 




KB. 34 is th^ Dividend^ 4 is tfre T!)ivifor, 
and 6 is the Quotient, ipund by dividbjg the tX- 
vidend by the Divifor' ; ^ dying how many limes 
4 ip 24, whic^h is 6 tithes, and then multiplying 
ih6 Quotient Figure by the Divifor, and place the 
Produft under the Dividend whidi is 24, atid 
nothiog reooaios^ and the Qjifotient is 6 Pounds 


If 


i \ 


1 


( *4 ) 

If 6678 Pounds be equally divided amongft 9 
Men, what is each Man's ^ihare ^ 

9)66780« 
63 


37 
36 


18 
18 


J. 

o 


I (ay how many times 9 in 66» and I find 7 times 
9 is 63, which I place under the 66, and fubtraft, 
and find the Difierence 3, to which I bring down 
the 7, and make it 37 ; then I find how many times 
9 in 37, and ic is 4 times 9, which is 36, which I 
place under 3 7, and fubtra<5i:, and find the Diffe- 
rence i^ to which I bring down the 8, and malte it 
18 ; then how many times 9 in 1 8, Which is 2 times, 
Which I put in the Qjotient,' and multiply the'Divi- 
ibr by it, and find it f 8/ which I place under 18, 
and find ho Remainder ; and each Man's Share tk 
742 Pounds. 

Drvifion is the only true way to prove Multiplica- 
tion; for if one divide theProduft by the Multiplier, 
the Quotient will be the Multiplicand, and dividing 
the Product by the Multiplicand, the Quotient will 
be the Multiplier. 


So 


( 25) 
So is Multiplication the Way to p^ove Divifion % 
for multiplying the Quotient by the Divifor, the 
Produft produced will be the Dividend. iV. B. If 
there be a Remainder it mud be added to the Pro- 
du£t) and the Sum will be the Dividend. 

This leads to a (hort and eafy Method to be 
Mafter of Divifion; as for Examplt*, I multiply 
742 by 24. Place it thus : 


742 
24 

24)17808(742 
168 

2968 

U84 

• 

"— -n 

4 

17808 1 

4.8 

, 48 


« 

9 

.^- OQ , 





I firft multiply and find the Produft 17808, 
which I divide by 24, and I know the Quotient will 
be 742 5 yet 1 proceed in the Form of Divifion, 
multiplying every Quotient Figure into the Divifor j 
by this Means you will jnake th.: Form of Divifion 
familiar. 


Multiply 


> < 

» , . , . 


( t6 ) 

Multiply $-^46 2S)i6ddt8(574.^ 

By 28 140 

45968 168 

I 1492 i^6 


mn 


160888 1^8 

112 

168 
168 


Multiply 6743* 507)34188614(67432 

By 507 "3042 


m Wii^iMp 


■■■■i 


472024 3768 

3371600 3549 


34188024 2190 

4028 

1014 
1014 


Thus by taking promifcuoufly any two Numbers, 
and multiplymg them together, and then dividing 
the FroduA by one of tbrni, you will have the 
other in the C^otient ^ and by doing in this Man- 
ner, 


( 5t7 ) 
ner^ you will, facilitate PiviHon^ apd fooncr become 
Miiftergf if, than by any other pireftipn. 

Multiply 604P7 
By aP04 . 


241628 

12081400 

■ ' I 

121055628 

piviide i2io$5628 by ^0497 

60407)121055628(2004 
120814 


^241628 
241628 


/• 


iV. B. That every Rgqre you bring down Irom 
the Dividend to the Remainder, if you cannpt .have 
the Divifor in it, you muft place a Cypher in the 
Quotient, as in the above Example : After I can have 
my Divifor twice in the firft Part of my Dividend, 
and there remains 241 ; then ( bring down the 6 
from the Dividend tp it, and ic is 2416 ; but I can- 
not have my Divifor in ic, fo I place a Cypher in 
the Quotient, and bring down the next Figure 2 to 
it, and ftill find I cannot have my Divifor in it ; fo 
I {ij|ce a Cypher in the Quotient, and bring do«^n 
my lad Figure 8, and find it contains my Divifor 4 
times, ana there is no Remainder. 

C2 A 


1 


( 28 ) 

A Gentleman left 740 Pounds to be divided 
amonglt 10 Servants. What is each Man's Share ? 

1 10^74(0(74 Pounds each Man. 
74 

To divide any Number by 10, is only cutting 
from the Dividend a Figure to* the right Hand, and 
the Remainder of the Dividend is the Quotient. If 
your Diyifor is k)0, cut 2 from the Dividend ; if 
1000, cut 3 Figures from it, and the Reminder is 
the Quotient. 

kXAMPlES. 
Divide 612 Pounds among 100 Men. 

i{oo)6|i2(6 Pounds each. 
6 


The 12 which is cut from the Dividend is the 
Remains. 


Divide 


( «9 ) 
Divide 3742876 by ^7400 

674100)37428176(55 
3370 

3728 
3370 


35876 Remains. 


67400 Divifor. 
55 Quotient. 

' 337000 
337000 


3707000 Pfodtift. 
35876 Reaiains. 


3742876 Proof, 
Divide 37100 by 5 J. 

55)37100(674 674 Quotient 

330 55 Divifor, 


■• 


410 3370 

385 3370 


250 37070 Produft, 

220 30 Remains. 


I ■ I 


30 Remains. 37100 Proof. 


If 


( 30 ) 

If there be never fo itoany Cyphcts in the Di- 
vidend, and none to the right Hand of your Di- 
vifor, you muft cut none of; a$ in this Exam- 
ple. 

There are four Cannon, as 4. B. C and 2). ap- 
pointed at a Battery. ^ fpend$ at a Shot 9 Pounds 
of Powder, B 5 Pounds, C 4 Poupds, and D 2 
Pounds ; and there is 1400 Pounds of Powder to be 
fpent by thcfe four Pieces, how many Shots can 
they make each, and how much Powder did eaciv 
confume? 

//. fpends 9 at a Shot. 

B. fpends 5 at a Shot. 

C. fpends 4 at a Shot. 

D. fpends 2 at a Shot. ^ 

. The Divifor 20 


2[o)f4o|o(70 Shots each. 
14 


When they were all once difchargcd^ they had 
confumed 20 Pounds of Powder, then it is plain di- 
viding the Quantity by what they confume at one 
Shot, gives in the Quotient how many Shots it will 
fuppJy theoa with ; then multiplying the Number of 
Shots by what each fpends at a Shot, gives the Quan* 
tity of what each fpends in the wiiole. 


70 


70 multiplied by 9 gives 630^ what A. foends. 
70 multiplied by 5 gives 350, what B. foends. 
70 multiplied by 4 gives 280, what C. (pend>. 
70 multiplied by 2 gives 140, what D. fpcnds. 


iWi I Ifci^l 


1400 Proof. 

Divifion of Faftors is performed in the following 

Manner. 

t)ivide 439O4 by 56 
7k39<>4 

816272 


•►- 


784 

Divide 78894 by 81 

9I78894 

918^66 
974 

In the firft of the Examples^ I divide firft by 7, 
and place the Quotient under the Dividend ; then I 
divide that Quotient by 8, and find the next Quo- 
tient 784^ the fame as if I had divided the nrft 
Dividend by 56^ becaufe 7 times 8 is 56. 

In the lecond Example, I divide firft by 9, and 
that Quotient by 9 again, and find the laft Quotient 
974 ; becaufe 9 times 9 is 81. 

Dht/im 


( sO 

Divifion of Compound Siuanttties 

May be eaiily performed by the Help of the Mul- 
tiplication of Tens, in the following Manner. Let 
the Queftion to be refolved be this : 

If one Yard coft 7 s. 4d. how many Yards may I 
have for 273 I, los. 8 d, ? 


s. d. 

7 : 4 Divif. Un. 
10 

3 :i3:4Divif.Ts. 
10 


]. s. d. 1. s. d. 


mm 


36:13:4 Divif, H. 


36:13-4 


3 -13 -4 


7=4 


27g:ia: 8 
256:13:4 

16:17:4 
14:13=4 


2:4:0 
2:4:0 


74^ 


You fee by the precedent Example, that the Di- 
vifors change Place every Operation, and gradually 
defcend in a fubdecupic Ratio, but the Quotient 
continues in the fame Place ; and as the Multiplica- 
tion of Tens is very eafy, thofe Divifors are eafily 
obtained, and may be found to what Place you 
pleafe. 


n 


If 


- T" 


( 33 ) 
If a Piece of Qoth coft lo I. i6s. 8 d. how ma- 
ny Yards ate in the fame, when the Yard is wooh 
8 s, 4d. ? 


s. d. 

S : 4 DiviC Un. 

JO 


1. s. d. L s. d. 


MtaH* 


4:3:4 Divif. Ten. 


4:3-4 


8: 4 


10 : 16 : 8 
8: 6:8 

2 : 10 : o 
2 : 10 : o 


2 6 Yards* 


How many Yards can I have for 1 2 1. 1 1 s. 5 d, 
4f at 7 s. 4d. i^er Yard ? 


L s. d» I. s* d. 


s. d. 

7:44 Un. Div, 
10 


5:13:114: 


3: 13 : II 4. T. Divif. 


7- 4t 


12: ii:o5iJ34Ys 


II I : 10- 


i: 9: 7 
1:9:7 


■M* 


0:0:0 


T/oe JDhifion of a Pound Troy. 


24 Grains. 


24 urains. -j f 

20 Penny Weight, (makcj 
12 Ounces. J ^ 


one Penny *Wc. 
one Ounce. 
one Pound. 


14 Ounces, 12 Penny Weighty oiake i Pound 
Avcrdupoife. 

F Divifim 


¥. 


Divifion 

16 Drams 
16 Ounces 
14 Pound 
28 Pound 
56 Pound 
112 Pound 
5 Hpndred 
10 Hundred 
20 Hundred 


( 34 ) 

of Averdupoife H^eightk 

I Ounce. 

I Pound: 
1 Stone. 
^ Hundred. 
>^ makes i Hundred. 
I Hundred. . 
I Hog(head. ' 
1 Pipe. 
I Tun, orLoad^ 


Apothecaries Weight, 

24 Grains of Wheat) f 1 Scruple 
3 Scruples C^^ 


% Drams 
1 2 Ouncef 



Dram. 
Ounce. 

Pound* 


3 Barleycorns 1 
\ Inches 
\% Inches .- 
i Feet 

5 Feet 

6 Feet 
5 4. Yards 

40 Perch 
8 Furlongs 
3 Miles 


Long Meafure. 

r 


).make^ 


Inch. 

Palm. 

Foot. 

Yard. 

Qeomct. Pace* 

Fathom. 

Perch. 

Furlong. 

Mile. 

League* 


- * • 


ClMth 


i 


.<» 


( 33 )' 


4 Nails 

4 Quarters 

5 Quarters 
3 Quarters 


Clotb Meafure. 

I Quarter. 
1 Yard. 
I EllEnglilh. 
I Ell Flcmifh. 


make- 


Dry Meafure^ 


a Bnts, or Poundsl 
% Quarts 
i? Pottlea 
2 Gallons 

4 Peclca 

5 Pecks , 
4 Bufhek 
2 Coombs 
4 Quarters 
jl Quarters 


fi Quart. 

I Pbttle. 

1 Gallon. 

I Peck. 
V^make^ i Bulhel Land Meafure. 
r ^^ I Bulhel Water Meafure.* 

I Coomb. 

I Quarter. 

I Chalder. 

XX Tun, or Wey. 


5V/w^, 


6o Seconds 
6o Minutes 
24 Hours 

7 Days 

4 Weeks 
13 Months I Day 


1 


>make 


J 



Minute. 

Hour. 

Day natural. 

Week, 

Month. 

Year, or ^6^ D^s. 


F a 


^"ylef^^ 


(3^) 


Uquid Meafure. 


8 Pints 
2 Quarts 
2 Pottles 

8 Gallons 

9 Gallons 
2 Firkins 
2 Kilderkins 

42 GalUons 
6^ Gallons 
2 Hogfheads 
2 Buts, or 252 Gal. j 


"i Quart. 

I Pottle. 

I Gallon. 

I Fir. Ale Soap or Her. 

I Firkin of Beer. 
I make^ , Kilderkin, 

1 Barrel. 

1 Tierce. 

I Hogfliead. 

I Pipe, or Butt. 
J Tun. 



LO^^t^iOl 


^^m 


mi^^^f^ 


l^^ol 


RBDUCtJON 

TEacHes to bring a Number from one Denpnil- 
nation to another, whereby we know how 
many of one Denomination are equal to lb many of 
Jinother. 

Reduftion is performed by Multiplication, fe- 
condly by Divifion, thirdly, by Multiplication and 
iviuon. ■ 


EXAMPLES. 


t -. - ■ ♦ 


... (37) 

EXAMPLES. 
^eftion I ft. Reduce 24 1. 7 s. 4d. 4: uitp Farth- 


ings 


«4 ? 7 • 4t 
20 


487 Shillings. 
12 


97« 
487 

5848 Pence. 
4. 


«M 


23393 Farthings. 

I multiply firft by 20, and as I multiplie-d I 
brought in the 7 Shillings, fo that in 24 U 7 s. I 
find 487 Shillings } this I multiplied by 12, %hc 
Pence in one Shilling, bringing in the 4 Pence, and 
I find the Pence 5848 j this Number I muhiply by 
4, the Farthings in one 'Penny, bringing in the 
Farthing, and it makes 23393 Farthings. 

^ejiion 2d. Ir} 742.y^^s, how many Quarters 
find'Nails? 

742 Yards. " 

4 ^ 


2968 Qoarters in 742 Yards. 
4 


f - • 


II 8 72 Nails in 742 Yards. 

S^ejlion 


(38) 
^eftiM 3d, In2i C. 2i. i^ih. how many 


Ounces ? 


«i : 2 : 14 
4 Quarters in a C. 

86. 

28 Pounds in a Quarter^ 


692 

173 . 


2422 

16 Ounces in a Pound, 


■I ■ ■ ^ 


14532 
2422 ' 

38752 Ounces the ^»/t«;/r, 

V 

Q^fiion 4th, In 74 Pouads how in?my Grouts | 

74 ' 

20 Shillings in a Pound. 

1480 • 

3 Groats in a Shillings 


*M« 


4440 ^y%?;fr. 
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( 39) 
S^ftion 5th. In 4 Baggs of Pepper, weighing 
each 2C. ^q. i^lb. how many Pounds ? 

a t 3 : t4 


1 1 Quaiten in one Sa^. 
28 

92 
23 

322 Pounds in one Baggii 
4 


1288 Pounds in four Baggs; 

^ejiion 6th. If 5 Eggs be fold for a Penny, 
how many will bu| a Horfe worth 1 2 Pounds ? 

12 Pounds Value of the Horfe, 
' 20 

240 

12 

^ , . 2880 

5 Eggs for a Penny. 


14400 No. of Eggs the Aofwer. 


In 


Sluefim 7th. In 74 Hogiheads hbw many Gal 
Ions and Pints ? 

74 . , 

% 63 Gallons in a Hdgflxoad* 


wmm» 


222 

444 

4661 Gallons. 

8 Pines in a Gallon. 


3 7 2 96 £*in ts the Anfwer. 

S^ueftion 8 th. Hoiv many Yards of Mancbtfier 
Tape will pay for an Eftate valued at 746 1. 1 7 s. 7 d« 
when the Tape is fold for 3 Yards a Penny. 

1. s. d. 
746 : 17 ; 7 
20 


14937 


29881 
14937 


179251 

3 Yards of Tape for a penny. 


537753 Yards of Tape the Anfwer. 


^JHOH 




C4t ) 

^Jium\^t]\, How many Barley Corns Will 
reach from Zork to Lmdcn^ it being 198 Miles ? 


198 

8 

.40 

• 

• 

Pur|ongs, - 

63360 
II 

Poles. 

63360 
63369 

696960 
18 

f 

"Half Yards, 

5575^8q 
696960 

12545280 
.3 

1 * 

1 

Inches. , . 

* • 


3 763 5840 9. Corns in 19 8 Miles.' 

' JV. 5. All the fornier Qucftions is proved by di- 
viding each Product by whkt you iftuUiplicd by, an4 
\X is called Reduilhn by Divifion. 


Q ^efihn 


1 


^^ion lofh. In 7;}9i9Eaithing$y how many 
PetKe> ShiUings, am) Pguoda^ 

<I2) 210 

4 I 739^9 I 18479 I^53l9 I 7^ Pounds. 
4 12 14 • 


33 • ^4 13 

32 60 12 


19 47 19 Shillings. 

16 36 


31 119 

28 108 


39 II. Ffence^ 

36 ^ ;.„. 

3 FarthibgsV 


iV. B. I divide firft by 4, the Farthings in one 
Penny, the Quotient is the Number of Pence, and 
tbo Remains is Farthing^ ; then that Quotient I di- 
vide by 12,* the Pence in one Shiliing, and place it 
above the Pence, and the Quotient is Shillings, and 
tbe Remains Pence ; chen>d)yjding th^t Quotient by 
90, it gives the Pounds, and tbq Remains \% Sbil^ 
lings ; and the Work is done. . 




r 
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^eJiioM 1 ith« A Gentleman left 5 (bounds to 
be equally divided amongft Eight Perlbnst what it 
rhe Share of each ? 


1. 

5 
20 

«)lOO(l2 

8 


wm 


20 
16 


4 
12 


8)48(6 
48 


N. B. If the Divifor be larger 
than the Dividend, the Dividend 
muft be brought into the next 
inferior Denomination, as in this 
Example ; 5 Pounds is brought 
into Shillings, and that ProduA 
is divided by 8, and the Quotient 
is 13, and 4 remains, which is 
brought iritoTence, and the Pence 
divided by 8, and the Quotient 
is 6, fo that each Perfon bad 1 2 s« 
6 d. the Anfwer. 


Obrerve the fame in all Quejftions of the lamt 

Kind. 


G 2 


Sluefiion 


( 44) 

^leftion 12 th. * In 37 1. 15 s. how many Sixpf ri- 
ces* Fourpeoces, and Twopences, and of all an 
equal Nuhibcr ? 


d. 
6 

4 

2 

12 Divifor* 

1. s. 

37 •• »5 

20 

755 

. 12 

\ 

1510 

755 • 

12)9060(755 
«4 


66 
60 

t 


60 ' - ' 
60 


The Reafon I divide by 12, is becaufe I find 
one Six -pence, one Four-pence, and one Two-pence 
is Twelve-pence; fo that thisQoeftion is only to find 
how many Shillings is in 37 1. 15s. \ for if one 
have a Shilling, he has as much as one that has a 
Six-pence, one Four-pence, and one Two pence. 


Eicplanation 
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Explanation 9/ the Symbols ^ made Vfe rf in 

this^.JbHtbmetick. 

-Ir Signifies Addition, as 7 + 4 + 8 = 1^. - 
— Signifies Subftraftion/'SK i^ — 7 = 1 1. • 
X Signifies Multiplication, as* 9 x 7 = 63. ^ 
-f- Signifies Divifion, as 48 -t- 6 = 8. 
= Signifies Equality, as 7^+ 8 "+ 4 = 19. 
: As, or give. , 
:: Signifies fq ig, or fo will, 
If4:6 :: 8: 12, that is, if 4 give 6, fowillS 
give 12. 

JV., B. If the Sign of Addition be fct after or be- 
twixt any Number of :Figure5, or : Quantities, it 
Ihews they muft be added into one Sum thus j 7 + 
8 + 12 4. 14, when added their Sum will be 41. 
And fo of any other. 

And if the Sign of Multiplication be placed in the 
fame Order, they muft be multiplied into one ano- 
ther, as in this, 8x7X4x6, the Produft will 
be 1344. . 


The Golden Rule -^ or, Ruk of Three. ' 

THIS Rule is the moft excellent and ufcful 
Rule of all the Rules in: Arithmetick. 
It Ihews how by having three Numbers giv«n^ 
to find a fourth, that fhall bear the fame Propor- 
tion to the Third that the S^cogd doth to the 
Firft. ' 

* The 


. I 


(a6) 

The greateft Difficulty lies in dating your Queftir 
«i, vhich chat you may do, obfervc the following 
Rule ; remember that your firft and third Numbers 
be of one Name, and the fourth will be of the fame 
Name as the fecond. Then x the fecond and third 
together» and -r- diat Produft by the firft. The 
Quotient will be the Anfwer. 

EXAMPLES. 

^eftion I ft. If lOo Pounds in one Year jgain 
4 Pounds Intereft, what will 75 Pounds gain in 
that Time ? . 

Place the Numbers in the following Manner. 

1. 1. 1. 

If 100 : 4 : 75 

4 

i|oo)3joo(3 Pounds Anfwer; 
3 


100 Pounds the firft Number is a Principal, 
and fo is 75 Pounds the third Number, fo they 
are both one Name ; 4 Pounds the fecond Num- 
ber ijs an Intereft, and fo is 3 Pounds, the Num- 
Bcr found, and Anfwer to the Queflion. 

Sltieftion 2d. If .1 Acre of Land be worth 15 
Shillings a Year,idiat is 40 Acres (of the like Land) 
worth by the Year ? Anfwer 600 Shillings = 30 
Pounds 

Zs s. a. s. 

I : 15 :: 40 : 600 

^eftm 
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$uefti(m 3d. Qoth at 5 Shillings jj#r Yard> 
what comes 72 Yards to ^ A^fwer it Pounds. 

y. s. f. s. I. 

For as I : 5 :: 72^: 360 zz 18 

^eftitm 4th; Nails at 5 Pence the Hundred, 
how^ many for 3 Pence ? AnTwer 66. For, 

d. ns, d. n/ 
* As 5 : ice :: ^ : 60. 

^eftioH 5th. If one Yard of Cloth coft 6 s. 
what will 74 Yards of the .lan>e coft ? A^wer 22 /• 

4 J, For, 

^ ' 1 

y* s« •y* s« i« ' 9« 

As 1:6 :: 74: 444 = 22 : 4; 

^iftm 6th. If 1 5 Yards of Cloth coft 7 /. 10 /; 
wbat comes ;; Packs to, each Pack containing 8 Par^r 
Cj^is, ana eack Parcel 108 If aids at thai Rate ? A$^ 
J^er 3024 L Before you ftate Queftions of this Na« 
rure, reduce them in the following Manner. 

. 7 X 8 = 56 kad'.sGx 108 =6048 Yards. 
And 7 .: 10 = i$9 Shillings. Then fay 


X 4< ) 

e' -..ysk • au " . '.ys. 
If 15 : 150 r. i5o^L. 

• k • « . . • 

V 

« • . - , ^ . • • ► 

302400 
. , . 6948 , 




/ • 


i'ij)9b720<j(6648o ^illShgS' * The 






I • 


120 

120 


f '^ 




, • T • « V » ^ ' -• ' ^ ■ ' r. »., . ,' -^ 

^\^efii6H^ fiVi. If 4lb. of Tea cpflf f /. I3>. 4^' 
wfiiit V1H4 Baggs coft; each *ag w(^^iiie 2 C. 3 q* 
ir lb; at that Rate ? When redticed theStatiflg Will 
ftand thus r * ' '• 

. * \ & : d. j::t ^r :^ d : ■ - J I^ , s, d. 
If 4: 400 :: 1316 : 131690 5S.548 :6:8 


• t » • t -^ 


1 4 

N/BJ You may contradb Queftions in' this Rule 
when 'you can divide the firft and third Term by 
one Divifor, as in this Queftion, I divide them by 
4, and then the Work will ftand thus, 

ft : d, :: lb : d. Is. d. 

If I : 4Q0 :: 329 : 131600 =;= 548 : 6 : 8 


as before. 


Sluejtim 
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Slaeftion 8th. If io8 Pounds in ii Months gala 
6 Pounds Incereft, how much will it gain in f 
Months? Anfwer^ ^lios.od.' 

m. : 1 : m. 
For as 1 2 : 6 :: 7 : 3/. loi. oi. 



GQ^^QFi^^^^^^ 


The Rule of ^bree Reverfe 

IS that by which we find, from three Numbers 
given, a fourth, in a reciprocal Proportion, in- 
verted to the Proportion given. Obferving the Rule 
given in dire£t Proportion, it will be needlefs to fay 
any thing more of it. 

EXAMPLES. 

^uefiioH ift. If 8 Men do a Piece of Work iii 
12 Days^ how many Men mufl: there be to do the * 
fame in 6 Days ? Anfwer^ 1 6 Men, 

D. :M.:D. 
For if 12 : 8 : 6 

12 


6)96(16 Men tlitJnfiver. 
6 

36 


In this Qucftiofl, 1 confidef that the left Tirtie, 
win recjuirc the more Men % fb I multiply the mid- 

H die 
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die Term by the greater Extream, and divide that 
Produ<^ by the Icfs, and the Quotient is the Anfwer. 
Obfcrvc this iii all the following Qucftions. 

^eJtioH 2d. If 8 Men do a Piece of Work in 1 2 
Days, in how many Days will 16 Men do the feme ?, 

Anfwer^ 6 Days. 

m. : d. :: m. 
For if 8 : 12 :: 16 

8. 

16)96(6 Men the Anfwer. 

96 


^ftioH 3d. How many Yards of Canvas that is 
Ell wide, will line 20 Yards of Say three Quarters 
wide. Anfwer y 12. 

q- y« q- y* 

For if 3 : 20 : : 5 : 1 2 ; for the wider the Cloth 
tlie Icfi Number of Yards it requires. So if I X 20 
by.3, and -r by 5. ; 

^efiion 4th. How many Foot of Matting of 2 
Foot wide, will cover a Floor 20 Foot wide and 2+ 
Foot long ? Anfwer J 240 Foot. 

f.w, : f.l. :: f.w. : f.l. 
For if 20 : 24 :: 2 : 240 
For the narrpwer the Matting, the more it will 
require •, fo I multiply 20 by 24, and divide by 2. 
The Quotient is the Anfwer. 

Q^Jtion 5th. If (according to the Statute) « right 

anfflcd Paralelcgram of 40 Perches in length, and 4 

" in 


(5t ) 

• • 

in breadth, make an Acre of Land, ho\^ mueh in 
length muil there be, when the breadth is 1 6 Perches ? 
^Jwer 10 Perches. 

b. 1. ' b. 1. 
For if 4 : 40 :: 16 : 10 

• 
^ejiion 6th. If 12 Inches in length and 12 in 
breadth make a fuperBciai Foot, how much muft 
there be in length when the breach is 4 Inches ? yfinr- 
Jwer^ 36 Inches long. 

i.i. i.b. i.b.. i.l. 
For if 12 : 12 : :: 4 : 36 

Shfcftion 7th. If one lend a Friend 640 Pounds 
8 Months, what Sum muft he lend 12 Months to 
retaliate the former Favour ? Anfwtr^ 426!, 13s. 4d, 
m. 1. m. 

For if 8 : 640 :: 12 : 426I. 13s. 4d. 

^efison 8th. If one lends his Friend 600 Pounds 
8 Months, how long muft he lend 400 Pounds to 
recompence the former Kindnels ? Anfwer^ 1 2Months» 

1. m, 1. m. 

For if 600 : 8 :: 400 : 12 

Slffeftitm 9th. If I haVc 1200 lb. Weight carried 
36 Miles for 24" Shillings, how many Miles |hall 
1 800 lb. Weight be carried for the fame Sana, /fo- 
fweVy 24 Miles. 

lb. m. lb. m. 

For if 1200 : 36 :: 1800 : 24. 

^efiion lOth. If for 24 Shillings, I have 1-200 Ifi. 
Weight carried 3^ Miles, how many Pound Weight 

H t ihaU 


( 5* ) 
iball I have carried 24 Miles for the fame Money ? 
dnjwir^ 1800 IB. Weight. 

m. lb* m." lb. 
For If 36 : 1200 :; 24 : j8oo 

^eftion I ith. A General is befleged in a Town, 
in which are 1200 Soldiers, with Provifion for g 
Months ^ how many Men mud he difmifs, that his 
Frovi(ion may ierve thofe that remains 8 Months ? 
He muft keep 450, and difmifs 750. 

m« s. m, 8. 
For if 3 : I200 :: 8 : 450 

^efiion I2th. If a Field will graze 2 1 Horfes 6 
Weeks, how many will it graze T*iWeeks i/^njiver^ 
18 Horfes. ^ 'f 

w. h. w, h. 
For if 6 : 21 : : 7 : 1 8 

j^efiim I3:th. If a Field will graze 21 Horfes for 

6 Weeks, how long will it graze 1 8 Horfes i Jnfwer^ 

7 Weeks. - ^V j^ 

h. w, h, w. 
For if 21 : 6 ; : 18 : 7 

^efiim 14th. If 136 Mafons build a Fort in 28 
Days, to preferve the SoWiers from the Enemy, but 
the General would have it built in 8 Days, how ma- 
ny Men muft be fct to Work? Anfwerj 476 Mafons, 

d, m. d. tn. 
For if 38 : 136 :: 8 : 47$ 


' 

I 
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The Double Rule of Three ; or, Bule 
compofed of five Numbers* 

IShal^give no Directions about placing the Num* 
bers, more than* wLac has been delivered in the 
direft and rcvcrfc Ruleia, only I (hall make two An- 
gle Statings, and work the Queftion as if it had but 
one Stating, by the lielp of the Letter X ; the ufe 
of which will be better underftood by an Example 
than a great many Words. 

^u^ioni^. ijffiool. Principal m 12 Months, 

gain 6 1, Intcreft, .what wHl 75 1. Principal gain ia 

9 Months ? Anfiver j 1, 7 s. 6. 

If 100 : 6 : : 75 : X \^x r t\* cl 
If 12 :X: 9 }ThefearcD.rca. 

100 X 12 = 1200 the Divifor, 
And 75 X 6 =:>^'50 X 9 = 4050 the Dividend. 
And 4050 -f- by ^200 gives 3U 7s. 6d. the Anfwer. 

N. B. The X always fupplies the fourth Place in 
the fir ft Stating, and the fecond Place in the fecond 
Stating ; and n fuppofed to be of the fame Nanle 
as the AniWer is of» 

^eftion 2d. If 100 1. Principal, in la Month gain 
61. in how longTime will 75 1. gain 3 1. 7 s, 6 d. } 
Anfii^tTy 9 Moprhs. 

Reduce 61. ;and 3I. 7 s. 6d. into Pence, and 
the Statings will ftand thus* 


If 
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If I440 : II :: 8io : X. This is Dired. 

If loo : X : : 75 This is Reverfe. 

1440 X 75 =^ 108000 The Divifor. 

And 810 X 12 = 9720 X 100 = 972000 the 
IKvidend. Then 972Q00 -r 108000 gives 9 in 
Quotient the dnfwtr. 

Sl^ejiion 3d. If lool. Principal, in 12 Months 
gain 6 Pounds, what Principal will gain 3 K 7. 6 d, 
in 9 Months ? Anfwer^ 75 1. 

Reduce the Interefts, and it will ftand thus. 
If 1440 : 100 :: 810 : X. This is Dire£l« 
If 1 2 : X : 9 This is Reverfe. 

Then 1440 X 9 = 12960 the Divifor. 

And 810 X 100 = 81060 X 12 =972000 the 
Dividend. And 972000 -f- 12960 givc^ 75 in thg 
Quotient the Anfwer. Thefe three Queftions mutu^ 
ally prove one another. 

Siu^ion 4th. If the Carriage of 100 IB Weight 
30 Miles coft i ShUling^ what will the Carriage of 
500 lb Weight coft, being carried 1 00 Miles ? 

s. 
If 100 : I : ; 500 : X. This is Direft. 
If 30 : X : : 100 This is Direft, 

Then 100 x 30 = 3000 The Divifor. 
And 500 X I = 500 X 100 = 50000 the Diyid. 
And 50000 -rr 3000 = 16 s, 8 d. the AnfuDtr^ 

Biuejiion 5th. If a Regiment of 936 Soldiers eat 
351 Quarters of Wheat in 168 Days, how many 
Quarters will fuffice an Army of 11232 %ldiers 5S 
Days ? 


If 


iS5) 
If 936 : 351 :: 11232 : X. This is Direct 
If 168 : X :: 56 This is Dired, 
Then g^C x 168 z= 15^248 the Divifbr, 
And 11232 X 351 =3942432x56=226776192 

the Dividend. 

And 220776192 -f- 157248 gives 1404 Quarters 

the Anfwer. 


§ueftiott 6th. If a Regiment of 936 Soldiers cat 
351 Quarters of Wheat in 168 Days, how many 
Soldiers will 1404 Quarters fuffice g6 Days ? 

If 351 : 936 :: 1404 : X This is Diredb. 

If 168 : X : : 56 This is Reverfe. 

Then 551 X 56 =19656 The Divifor. 

And 1404X 936 = 1314144x168=220776192 
the Dividend. 

And 220776192-T- 19656 gives 11232 the Sol- 
diers it will fuffice the Anjwer. 


^ejiitm ^th. If a Regiment of 936 Spldiers eat 
351 Quarters of Wheat in 168 Days, how many 
Days will X404 Quarters fuffice an Army of 11232 
Soldiers? 

If 351 : i68 : : 1404 : X This is Direflr. 

If 936 : X :: 11232 This is Reverfe. 

Then 1 1232 X 351 = 3942432 The Divifoh • 

And 1404 X 168 =235872x936=220776192 
the Dividend. 

And 220776192 -r- 3942432 gives s^ ^^y^ ^^ 
Anfwer. 


Sluejihn 
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^efiion 8th. If 8 Met) in 7 Days mow 40 Acres^ 
how many Acres will 24 Men mow ini8 Days ? 
If 8 : 40 : : 24 : X This is Dircft. 
If 7^: X :: 28 ThisisDirea. 
Then 8x7=56 the Divifor. 
And 24x40=960x28=26880 the Dividend. 
And 26880-^56 gives 480 Acres the Anfwer. 

^eftion 9th. If 8 Men in 7 Days mow 40 Acres, 
in how many Days will 480 Acres be mowed by 24 
Men? 

If 8 : 7 : : 24 : X This is Reverfc. 

If40 : X :: 480 * This is Direft. 

Then 24X40=960 The Divifor. 

And 480X8=3840X7=26880 The Dividend. 

Then 26880-4-960 gives 28 The Anfwer. 

S^ueftion 10th. If 8 Men in 7 Days mow 40 
Acres, how many Men muft there be to mow 480 
Acres in 28 Days ? 

if 7 : 8 t: 28 : X This is Revepfe. 

If 40 : X : : 480 This is Dircd." 

Then 28x40= 1 1 20 The Di^afor. 

And 480x8=3840x7=26880 The Dividend, 

Then 26880-3-1120=24 Men the Anfwer. 

■ 
* » 

^eftion nth. If 40 Shillings be the Wages of 8 
Men for 5 Days, what will be the Wages of 32 
Men for 24 Days ? 

If 8 : 40 :: 32 : X This is.Direft. 

If5 : X :: 24 This is- Direft. 

Then 5x8=40 the Divifor. 

And 32x40=1280x24=30720 The Dividend. 

Then 30720-^-40=768 ShiHings=3?l. 8s. The 
Anfwer. 


V, 
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Stjejiion 12 th. If 14 Horfes eat 56 BufheU oF 
Provender in 16 Pays« how many BuQiels will 20 
Horfes eat in 24 Days ? 

If J4 : 56 :.: 20 t X This isDiredb* 

If 16 : X : : 24 This is Dircdfc, 

Then 16x14=224 the Divlfor. 

And 56x20=1120X24=26880 The Dividend. 

Then 26880-^224 gives 120 Bulhels che^* 

j^fiion i^th. 1^8 Cannons in one D^y fpend 
48 Barrels of Powder^ how many Barrels will 24 
Cannons fpend in 1 2 Days ? 

If 8 : 48 : : 24 : X This is Direft* 

If I : X : : 12 This is Direft. 

Then 1x1 = 8 The Divifor. 

And 24x12=288x48=^13824 The Dividencf; 

Then 13824-T-8 gives 1728 Barrels thcAn/wer. 

^iftion i4ch* If in a Family conlifting of 7 Per* 
fonSy there are drank out 36 Gallons of Beer in 12 
Days, how many Gallons will there be drank out in 
8 Days by another Family, confiding of 14 Perfons \ 

If 7 • 36 : : 14 : X This is Direft. . 

If 12 :'X :: 8 This is Direft. 

Then this 12x7=84 The Divifor* 

Then 14x8=112x36=4032 The Dividend. 

And 4032-5-84 gives 48 Gallons the Anfwer. 

!^ftm i5ih. If, when the Bufhel of Wheat cofts 
33, 4d. the Penny Loaf weighs 12 Ounces, what 
will a Loaf worth 9 Pence weigh, when Wheat ]« 
10 Shillings the Bufhel ? 

1 ff 
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If40 : 12 : : I20 : X Thifr is Rcvcrfe. 

If I : X : > 9 This is Direflr. 

Then 120x1=120 The Kvifor. 

And 40x1 2=480x9=4320 The Dividend. 

And 4320-7-120=36 Oiinocs the Anfwer. 




• 1 


^ftion 1 6th. A Ma» pi>t out 75 1. to receive 
Intereft for the fame, and when it b^ continued 9 
Months, he received (for Principal and Interc#> 
;^8K 7 s. 6d.; now at what Rate per Cent, per 
Anm^m did he receive Intereft ? 

If 75 : 810 : : 100 : X This is Direft. 

If 9 : X : 12 This is Direft. 

Then 75x9=675 The Divifor. 

And 8'roxi«o=8ido6xi2=9720bo Dividend. 

Then 972000-7-675 gives ^440 Pence=6 Pound 
the jnfwer.. 

^eftion 17th. If a Captain fee 300 Pioneers to 
work» and they in 8 Hours caft a Trefich of 200 
Rods, how many Pioneers will be able, with a like 
Trench in 3 Hours, to intrench a Camp 3400a 
Rods? 

If 200 : 300 : : 3400 : X -This is- Difeft, 

If 8 : X ; : 3 This is Reverfe. 

This 200x3=600 The Divifor. 

And 3400x300=1020000x8=8160000 The. 
Dividend. 

Then 81600CO -r 600 gives 13600 Pioneers the 
Anfwer. 




^ftion 


e 




rj^f'.;^: ^ftion i8ch. If 20 Dogs for 30 Groats go 40 
. -Weeks to Grafs, how many Houi\ds for 60 Crown*. 
:- toay Winte^ ih thit Pra;cc ? ^. 5. twelve Weeks is, 
a Winter. 

C. D. C 
If 2 : 20 : : 60 : X Thb is Kreft. 

^ w. a W. 

If 40 : X : : 12 This is Re^erfe. 

Then 1 2X2=^4 The Divifor. 

And 20x60= 1 200x40=48000 The Diridend* 

Then 48000-7- Hg*vcs 2000 Dogs the Anfw&. 








^eftion 19th* If 35 Ells of Vienna make 24 at 
Lyons, and 3 JEUs at Lyons make 5 EHs at Ant* 
werp, and lOO Ells at Antwerp 125 at Ftanckfdrt, 
how many EUs at Frandtfort make 42 at Vienna ? 
Jnfwer 60 tils. 

If 100 : 145 :: 5 ^ Xl 
. If 3 : X :; a4 : X \ Thcfe ore all Dircdt 

If 35 : X :: 4^ ^ 

Then 100x3=3^X35—^0500 The Divifor. 
And 125x5= 625x24=15000x4^=630000 
The Dividend. 
Then 630000-7-10500 ^vcs 60 Ells the Anfiim^ 
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Notatm 
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( 6€r) 
Notation of Vulgo^r fraBionu 

A • Fraftion is properly an Unit divided into 
jfj^ Parts^ and is rioted by two Numbers thus ^, 
the lower denoteth the Number of Parts the Unit 
is divided into^ and is called the Denominator ; the 
upper (hews how many of thefc Parts are fignificd, 
and is called the Numeratort 

A% if the Integer be one Shilling broken into 
Twelve Parts, then this Praftion ^Vf is in Value 
7 Pence, and is read feven Twelfths. 
• Fraftions are of three Kinds, viz. 
. This -y?^ is a fimple Fraction ; the Numerator 
is^^ the lealL This ^ of 4 is a Compound Frac- 
tion, or a Part of a Parr. This \ is an impror 
per Fraftion ; the Numerator is ihc largeft. 
. N' B. If the Numerator be equal to, or great- 
er than the Denominator, it is an improper Frac- 
tion. Thus 4=t and ^=;:i and ^. 



m^^ 


Re(jluBion of Vulgar Fr anions 

TEacheth to bring Fraftions of different Deno- 
minators, into ope common Denominator. 
To bring a Compound Fraftipn to a Simple one \ 
and to exprefs a Number like an improper Fradion. 

To bring Simple Fraftion into one common De- 
ppi^inator. ^ulcy x all the Denominators in(o one 

jppth?!? 


(«I ) 

inother for a cpmmon Denominator ; and every 
Numerator into all the Dcnoininators, but it$ own, 
Ibr new Numerators. 

EXAMPLES. 

Reduce 4. 4., 4; arid i into i Common Numera- 
tor. 

Firft 3x4x6 >< ^ = 144 the Common Dcnomina^ 
tor. 
Then 2X4X6X2=9^ New Numeratorz:^. 
And 3X3X6x2=iq8 New Numerators 4, 
And 5x4x3x2= 120 New Nuntierator=4, ^ ' 
And 1x6x4 )< 3 = 72 New NurDcrator=i-r. 

The New Fradions will ftasd thus : 

144 144144 z44 Common Dioomijutor. 

iV. B* If I had divided my Cotnmon Denomina- 
tor by the Denomiriator of each Fraftion, and x that 
Quotient by the Numerator of the Fraftion, the 
froduft would be a new Numerator, as before. 

Bv cither of thefe Ways you may reduce Simj)Ic 
Fraaions to one Common Denominator. 

To reduce Compound Fractions to Simple ones. 
Ruky X all the Numerators together for a new 
one, and x ail the Denominators together for a 
fiew one. 


t^AMPLE. 

f 


« 
\ 


EXAMPLE. 

Reduce 4 of ^ of -r to a Simple Fraiftk>n» 
Firft 2x3x1=6 the Numerator. 
And 3x4x2=24 the DendmiAator. 
..Then the Simply Fraftion wilLbe ^. 

• - * 

To reduce 9^ mixt Number to an improjper Fraiffi* 
oh. ttuky X tlie whole Number by the Denomina* 
tor of the Fra^tion^ and 10, the Product add the Nu- 
merator of the Fradlion \ aiid under this Sum place 
the penompator di ttia Frat^ion^ and it b done. 

riCA MP LE. 

Reduce 4 4 to in improper Fmftion, 

4X4=? 1 6+ i^ 1 9f Then the Fradtion is ^. 

« • • • 

Exprefs 7 like an improper Fraftion. 
* Then it is 4., or y, or V» or V^Sfc. Any of 
thefe fr^ftions arc in Value 7. 

To reduce art improper Fraftion to a mlxt Nurn* 
her. Ruk^ Divide the. Numerator by the Denomi' 
nator, and the Remai^er place oyer thcPivifoTi 
and its done. ' ~ 

Thus y = 4 ^ 

» ' - • • * • . 

To bring a Fraftion to its loweft Terms* B^% 
Divide the Denominator by the Numerator, and if 
any thing rem^un, divide your lad Divifor by it, fo v 
every Divifor, if there is a Remainder, becomes the 
Dividend, and the Remainder your Divifor 5 and 
the Uft Divifor, if there be no Remainder, is the 
^'* Number 


Number that wSl reduce the FraiflioR to id Ibweft 
Term. If there is no fuch Divifor, the Fradion 9 
in its loweft Terms^ 

EXAMPLE. 

Reduce I^tt ''^to its foweft Term. Place it 
thus : 

1008)1512(1 
1008 

504)1008(2 
X008 


Now 504V w|jich was my firft Remainder and laft 
DiTifor, wiU divide both the Numerator and Deno^ 
minator of the given Fradion, and fo reduce it to 




Reduce 4 and 4 | and ^ of |, to a Common 
Denominator. 

The mixt Number reduced to an improper Frac- 


tion, IS V« 


» T 


The Compound Fra!(5lion reduced to a Simpfe one. 


Then for Redudion^, they will ftand in the fof- 
lowing Manner : 

•J"* -y ano -j-t 

Then 3x7x8=168 the Common Denominator. 
And 2x7x8=112 the New Numerator=4, 
And 31x3X8=744 the New Numeracor=y . 
And 3x7x3=63 the New Numerator=4. 

""' *" 1X2 74.4. 63 

TTT TTTT T^T* 


To 


And they will ftand thus 4^* '♦* *' 


1 


; To reduce i Fradion of one Denomination id 
another. 

What part of a Pound is ^ of a Penny ; it m\{ 
this Compound' Fraftion, 4 of Vt of ^V = tIc^ 


To bring a Firadion from a greater to a k(s 
Denomination. Rule^ multiply the Numerator by 
the Parts contained betwixt it, and what you Would 
reduce it to, 

E X ji M P L E. 

Reduce 4* of ^ Pound to the Fraftion of a 
Penny 

2x12x20=480 then it is ♦•** 

To find the Value of any Fra<ftion in the 
known Parts of Coin, Weight^ Meafurc, &c. 
Rule. Multiply the Numerator of the Fraftion by 
the next inferior Denomination, that is equal to a 
Unit of the fame Denomination with the Fraftion, 
and divide that Produd by the Denominator of the 
given Fraftion, and the Quotient is its Value, in 
the Parts you multiplied by ; and if there be a Re- 
mainder after your Divifion, multiply by the next 
Inferior, and divide as, before, and fo continue to do 
(ill you cap bring it no lower. 


What 


f 


What IS the.Yalue of 414 of a Pound Sterling? 
Jinfwer j;s» 6d. ^ ; 

.20 


• »< 




f 


\ 


* . • I 


t I • 


48002660(5 
2460 

jz6o 

12 

520 
260 
482)3120(6 
2880 

246 


480)960(1 
960 


' ■W'j 



^ - ■ . 

ion if Vulgar PraSfioml 


k ^ L E. 

BRIING the Ffaai<JnS to be added into one^ 
Denominator bjr the Rule^ in Reduftion; then 
add their Kumcrators, afqd under the Sum put the 
^pmnion penottpator, and it is done. 


te «■ < • • ft ^ 


K .. Examfki 
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EXAMPLE. 

Add 4 -* and 4 of a Pound into one Sam. 
3x4x6=72, the Common Denominator. 
The Numerators will bc'foond 48, 54, and ^o. 
Then 48+54+60=162. The Sum is ^*:^. 


SubJIraEiion ofF^Jgar FraBions. 
R U L. E. 

BRING the Fraaions %© one Denominator, and 
lubtraft the Numerate!* one from another, 
and under place the CbmniOR Denominator, and 
itK done, ' . 

EXAM PL E. 

From -J take \. Firft 5x4=32 Common Dcno- 
minator. . <#^ ^ . 

And_3x8=24 New Igt«?jjr«MWK And 2x4=8. 
Then ^-^-\%. 



br^og.ComMqi}fJ f ra^jpiffifltq; Siojpk. Thepn^qK 
tiply the NutB^j;^Qj:.s tpg(;^Jier. (9)- a, n w >Ji^W?*wv 
atid the Dcndrnlhatbrst^ethfer for a new Denomina- 
tor ; which Numerator and Denominator is the Pro- 
doiSt fought. ^ 

EXAMPLE. 

Multiply 2S. 6d. by 2s. 6d. as 2$. 6d.=:-J% 
Then 4x4=-s^=ol. os. ^d.^. Andix-i=T« 


• « 

: . Diw/kn ifj Vulgar FroBhns. 

REdace the Frtftions by xht Ruke in Mii|tTpliati« 
on, then invert your DiviJTori and multipif 
then as in Mi^ItJpIication, and iche Prodoft will b6 
your (Quotient, 

EXAMPLE. '^ 

Divide ttt W ttj ^^e Divifor invert, it will ftanc} 
thtt$ : V),4y(^|4, the Quotient ; for r3X«»:f04. 
And 117x4=24^8. 
Divide ^^ by ^ Invert the Divifor, and it 

will ftand thus: 'ih^TTiTri^l^ 


I 

jiritbmetical Progrtjj^m 

IS when a Rank of Numbers above two incrraie 
or decreafe by the continual Addition or Sub* ' 
(radion of fome equal Number. So a , 7» i a, 
ijr, 22, 27, 32, and 36, 32, 28, 24, 20, 16, 
^19, 8, 4y are two Rgnks of Numbers in Arithme- 
tical l^rogrefSon ; the firft incrpilmg by the cona*^ 
nual Addition of 5, and the fecond detttafing by th£ 
CQHtinnBl Subtradion of 4, and fo of any other. In 
ihis Progrelfion five Things are tobe conGdered, ^^ 
I ft. The firft Term. 
2d. The laft Term. 
3d. The Number 'of Terms. 
4th. The common Difference, 
^th, The Svm of all the Terms. 

K« Any 


•1 


( $« ) 

Any of thcfe bcing^givcn, the other may be found, 
and admits of 20 Varieties. See Ougbired*% Key of 
the Mathematicks, Page 85. 
. Tbe0rem ift. The laft Term is always 3= to thd 
firft, and fo^nany common Differences as there are 
Number of Terms lefs by one, as in this Progrcffi- 
on, 4, 9, 14, 19, 24, 29. Here the Number of 
Terms is 6^ and the common Difference is 5, and 
the firft TeVm is 4. Then 6r-i3;;:5 the Number of 
Terms lefs one. And 5x5 = 25+4=29 ?he laft 
Term. 

Theorem 2d. If the firft Term is added to the laft, 
and that Sum x by the Number of Terms, the 
Produft will be double the Sum of the whole Pro- 
greffion. 

As in the laft, 4+29=^33. 

And 3)^x6=198 double the Sum of the whole, 

Then 198-7-2=99 the Sum of the Progrcflion. 

•' •»» • • 

Siuepon ift. A Merchant bought 60 Bales of 
Holland, and agreed to pay for the firft Bale 4I. for 
the fccond 7I. fo increafing the Price of every Bale' 
'by 3I. what did he pay for the laft Bale, and what 
did the whole coft ? 

Here is given 4 the firft Term, and 3 the com- 
mon Difference, and 60 the Number of Terms. 
Then 59x3=177 \ to this add the firft Term, and 
it will be 177+4=181 1. the Price of the laft Bale. 
Then 181+4=185, and 185x60=11100, thos + 
2 = 5550 1. ijie Price of the whole. 


If 


(69) 

if 100 Eggs arc placed in 4 right Line, a Yard 
diftant from one another, and the firft a Yard diflanc 
from aBaflcet, how far mud one go before he brings 
the Eggs one by one into the Baflcct. 

N. B. They muft begin at the Baflcet. 

2 Firft Term. 
200 Laft Tern). 


202 The Sum of the firft and laft Term. • 
100 The Numbers of Tcrips. 


20200 Double the Yards gone. The half is 


1 01 00 Yards gone in the whole = To 5 
Miles and 1300 Yards. 

Theorem 3d. If double the Sum be divided by the 
^land of the firft and laft Terms, the Quotient will 
be the Number of Terms. 

Theorem 4th. If the firft Term be fubtrafted from 
the laft, and the Remainder divided by (he Number 
of Terms Icfs by one ; the Quotient will be the com- 
mon Difference, 

^ » 

A Gentleman ordered his Steward to dift)urfc 1 700 
Pounds amongft his Tenants, that had fuffered by 
the Contagion amongft the Cattle, and bring him 
an Account of the Number ofSufFprcrs, and how 
much each rcpeivcd of hts Bounty \ but the Steward 
]oft the Account, and only recnembers that [he leaft 
Sufferer had 3I. and the greateft 133I. and that the 
Differenee was ecjual bet^^ixt every twp next, Hov 

Uiany 


< TO > 

many Tenants receive!^ pf ^bc Bounty^ 9nd wfiat 
vas the Difference f 

The lad Term 133 
The firft Term 3 

Their Sum is 136 the Divlfor. 

And 1 700x2=3400 the Divideud. 

Then 3400 rr- 136 = 25 the Number of Tenants; 

And 1 3 3 — 3=: 1 30L and this divided by 24, gives 
5I. 8s. 4d. the Difference betwixt every two nc3^t. 
So that the leafl: received 3I. the next 81. 8s. 4df 
the third 13!. |6s. Sd^ &c. 

Geometrical t^rqgrejfton 

IS when Numbers increafe by a like Proportion, 
as 4) 8, i6| 32, 64, laS, are in Geometrical 
Progreflion, for the fccond contains the firft a^ 
many T.mes as the third contains the (bpood^ and 
ib the fourth the third, &:c. 

. In this Progreffipn, tb^ fame Things* ar€ to be 
confidered as in Arithmetical Progre(fion ; as tbe 
firft Term, the laft Term, the ^umber of Terps, 
the Ratio, or common E^^eeis \ and the Sum of 
alt the Terms. 

If over a Series of Terms in Geometrical Pro^ 
greffion, be fet for Indices a Series of Terms iq^ 
Arithmetical Progrcltion> tp every four Numbers 
taken in Arithmetical P^ogreffion, will anfwer fouf 
Numbers geometrically. proportionaK 

3 


in) 

» * \ « 

MX J MP I E S. 

fnnSkn •• !• a. 3* 4. 5. ' 

Tierms 4. 9^ i6. ^z. $4. iz$» 

Thefe Indices^ or Exponents, beginning wkh k 
Cypher, and placed over any Series in Geometrical 
FfDgreffion, fiiews the Dtftance of any Term from 

^Cbimtm ift. In any Geometrical ProgreflJoo, 
if you add iheExpontdCs of any two Terms, and 
multiply the Terms tc^ether, and divide the Pro- 
<lt]£^ : by the firft Term, the C^otient wil] be the 
Temi anfwering tfaa &Hn of the Indices you. ad- 
ded. , 
. ^ JCA MP L E S. 

o. u «• ]• 4* 5« €• 

4. 8. 16. 32. 64. 128. 256. 

« > 

' in this. ProgrcffioA, if the third and fourth Termt' 
br> X together, and the Pt'oduifl divided by the firfl:,. 
tfae> QttOMnt «|iU be the feventh Term, and fo of 
any* other* 

That is, 64 X 31 ca 204* -=-4 = 512 theftventh 
Term. 

Tbi&rem 2d. If ttie lad Term be x by th^ R^tio^ 
and ffom the Froduft fubtraft the firft Terhi, and 
divide tl^e Remainder by oi)e lefa thaa the Ration the 
Quotient will be t^ Sum of thQ whole PrqgrcIIi(MU 


(70 

A Merchant has 12 Yards of Velvety which he 
values at il. 4s. per Yard; but h^ fells it for is^ 
the firft Yard, 7,s. the fccood Yard, 4s.; the third 
Yard, &c. doubling the Price of each Yard to the 
twelfth and laft Yard. I'he Queftidn is, what does 
he gain or lofe ? 

Iq^icei O. U %4' i* 4. <• 64 ' 

Terms i. 2. 4. 8. 16. 32. 64* 

Then 64x32=1:^48 Price of the lift Yard, 
For. the Indices 5416311 the Diftance of that 
Term from the firft. 

And 2048 X 2 = 4096— I =24095 Shillings ; ithe 
Value of , the 12 Ya|-d$ at. the Price agreed upotizas 
204^ 15s. which is 17I. IS, 3d. per Yard ; fo that 
17K IS. 3d.— iK 4\. pd. =: 15 : 17 : 3 what the 
Merchant gains per Yard above the Value. 

Suppofe an Eftatc of 72 1 per Annum was fold ort 
thefe Conditions -, the firft ofjamiorytht Buyer is to 
pay 3 s. the firft of February 9 s. the firft oi March 
27 s. and fo on in Geometrical Proportion, to the 
laft and 12th Payment on the firft of December. The 
Queftion is, to know.wbat the lath Payinent was^ 
and what the Eftate came to .^ 


Indket o. 

X. 

%• 

3* 

«r . 

' 5- 

6 

Terms 3. 

9' 

27. 

81. 

*43r. 

. 7^9' 

2187. 


Then 2187 x 729 = 1 594343* this -f- by three, 
gives 53i44i=the laft Payment in Shillings. 

Then 531441x3 = 1594323— 3=i594320« 
This 1594320-7-2=7^7160 ShilUngt the Eftate 

cofts39858 Pounds the Jnfxver, 

If 


i7i) 
' If a Horfe, having 4 Shoes, and 6 Nails in each 
Shoe, is fold on this Condition, chat the Brft Nail 
is CO' be a Halfpenny, the fetdnd a Penny, the' third 
Twd*pertce, &c. doubling every Nail j how much 
would the Ijgj;:^ of the Horfe come to ? 

Indtcei o. i. %, 3. 4 5; 6« 7. 

Terms u z. 4. 8. 16; 32. 64. i2ff* 

Firfti^ I28xi2«=i6j84 Price of the ^fth Nail. 

And» 16384x64=1048576 Price of the 21ft 
Nail. 

. Then*. 1048576 X 8 = 8388608 Halfpence the 
Price of the 24th Nail. 

And; 8388608x23 16777216— i=;i67772i5 

Xhfe i^dce of the Horfe in Halfpence, equal to 
*349524*'r.«os.i 7d..J, ' 


1 ' » • #• 
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Variation of Quantifies 


SHEWS, how many feveral Ways any Number 
of Qualities may be changed or varied, with 
rc^ed 'to their Places. 

y^ ■ -EXAMPLE. 

ttow many Changes may be rung on 8 B:?lls ? 
Rule. X i» 2, 3, 4, 5, 6, 7, 8, into one another, 
and the laft Produft is the Anfwer. 

1x2x3x4X5x6x7x8=40320 The dnfwer^ 
and fo many Changes may be gung on 8 Bells. 

L How 


(74) 
How m^y cKfiiereat PeficioiK nuy a C^ipt^n pr- 

; IX2XSX4X5X6X7X8X9XI0K1«XI*=» 

479001 6qo The Anfwer^ and fb many different P^q- 

fitions may tbey be placed in with FCgfflj|to.onie:9{^ 
ther ; which is almoft incredible. 



* jft Decimal Fradtion i« fuch, wfcofe Denomiitator 
Aj^ is not expreflcd, but underftood ; and is a 
Unit with as many Cyphers aniiexcd, acr titete is 
Places in the Numerator, 

' So tV wiH"be expreffed Aus, ,5 ; aad ^^ thus, 
^15; . and -rwc-'^us*' »-05» 'and thisiPMi^ or 
Comma is prefixed, to di^inguifii«iteiii^roi»'-^i(4 


tcger. 


* * N.M. A Cipher placed to the left iJwd ^ «i 
Integer, and to the right Hand of a Decimal, Tiei- 
ther inctwfetlj JW^^iecr^yetbA^hfyifcK^ as 4. 04. 
004. Thefc being lnceg6rs, do ftill retain the fame 

yalue; v : , . . , /':-:>.. 

r .And ,7v :i7<|. ,700, thefe . being DocimflMSftlo 
retain the fame Value, every cjnc bfiqg^ ,7, V^Ut 
when the Integer is divided into 10 Parts. ' 

But Cy phers4)lated tathc HglH; Hand of an In- 
'tego*, incredeth its Value \ au4 ^ U>c ieftUaod of 
Decimal, deprcafeth its Value. . 
As ,5 is five Ticnth Parts^ 
,05 is five Hundred Parts. 
,005 i$ five Thoufaod Parts, . . 
,0005 is ^ve Ten .thoufand Parts. 
By this you may obfcrve, Decimal Fraftions do 
diecreafc in a Ten-fold Proportion to the right Hand. 


» I 


t75) 
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• -■•-"-•' ' ' < . • . . t « > 

By ti)i» w^ find the Decimal^ ^q^I in Value to 
any Vulgar Fradkion givqti ^ J.iif^. QO, the con-? 
trdrj^.^d the Value of a Decimal F^a^flbn in the 
\i^yii:^, PfHTCS of Coi«^ Weight, IVf eafure, &c, 

,T^ Iffing a Vulgar fFca^'pn to a Pecirpal. /{^&, 
Ack) ^ many Cyphers 4^ you pleaie tQ the; Nuinera* 
€or :of the; ^v<?n Fradlion; and then divide by the 
DeAomio^or, and the Quotient i& the Decimal xtr 
quirtKJt« .DiftinguiOi 5^ Cyphers you ^dd with a 
Comma. ^ 

EXAMPLES. 

' . * '"'^ 

. Kedifce I 16 i Decimal Ffaftion. 

' * . ■* 

4)3>9P(.75 The Decimal. 
28 


20 


26 

1 • * 

_ 1 

.C XT 

* 

to a Decimal 

u^ 

li,ooooCo833 
96 


40 
■ 36 


4« 
36 

« 

4 


L 2 


iV. B. 


(76) 
N. B. In the above Example^ I firft fay how 
many Time3'i2, t^e DenonQinator, in j the Numera- 
tor ; and then I make the Comma in the^ Quotient 
to diftinguifh it, and then I fay how many tinies 12 
in 10, and I place a Cypher after the Comma ; and 
fo you^muft take your Cyphers one by one, placing 
Cyphers in*your Quoticnr, if you cahnothavethe 
Divifor in your Dividend; And if you atmex a 
thoufand Cyphers, ihere wouM be the lame Remain- 
der, and cohftantly 3'$ in your Quotient ; and they 
arc tailed Rcpctends, or repeating Numbers. Bat 
if we bring Decimals to 5 or 6 Places,* it will be ex- 
ad enough in moft Cafes, an^the Remainder will be 
of no Value. 

Reduce Nine Pence into a Decimal,^ a Pound be* 
ing the Integer, 240 Pence being a Pound, it will 
be T77 ; then add Cyphers to the Numerator, and 
divide as before. 

24o)9,Gooo(,o375 
7 20 


1 800 
1680 

1200 
1200 


Reduce 


/ 


(77 

, Reduce 15 ShiHings into the Docimal of a Pbuhd. 

1 

2a)i5,oo(,75 = 15 ShiHings. 
140 


ICO 

100 


o 
The Decimal of any Number of Shillings is found 
by halving them, and placing a Comma before the 
Half. 


What is the Decimal of 4s. 6d. a Bound the 
Int^er ? 

4s. 6d. 
12 


• 54 
*24o)5490oo(,2 25=54 Shillings and 6 Pence* 

480 . 

600 

480 

r 

I 200 
1 2QO 


What 


r 78 1 

; WJttt k ihe &^iMl Of n l^ntiy W^rJ a 
Pound Troy beii>g;rfi€ Jaipur r ^^ffmxny Vf tight 
is one Pound. Then it wffl be Va:V 

240) 1 2,oo(,05=: 1 2 Penny W.cight. 
1 2 00 -' ' 


' Whit 15 the fl^diflrf O^ 6ri(* Indira ]?bOt;be- 
ittg tiie lujrgd^ ? ' ' \ '.•'■••••*!.. 

I2(i,oooo(,o833 • -^ 

96 

* ■ • ,v 4(5 > - 5 • 

36 


.«i4lb, 


40 

?6 


t 


In thk Manmer is found the Decimal of any Vul* 
gar Fradion whadbeve^. I (hall opit placing the 
Tables, becaufe of the eafy finding the Decimal by 
the Rule delivered. 

To find the Value of any Decimal Fra^ion in the 
known Parts of Coin^ Weight, Weaf^rc, Time, 
Motion, &c. 

Rule. Multiply the Decimal givctriby the Num- 
ber of Parts of the next inferior DcnominatioA, cut- 
ting off as many Figures from the Produft, as there 
is in the Decimal given, and the Remainder, (if any) 
rnulupFy by the Parts of the next Inferior, cutting 
oBFas befpre. Thus muft you do, till the Decimal 
is brought into its leaft Parts. The Value is what 
yoii'cut ofi^t^) the left Hand, 


\ 


( r>P9 ) 

What is the Value of ,875 of a Pound Stcrlfig^ 

. 20 Shillings in a Pound. 


• 12 

1000 


t,ooo 
So that thc'VaWe is 17 s. and 6d* 


iA- 


\V5iaf Sf-'^fhe Viloe ^\6g6%j^ of a Pound Ster- 


ling? 


p 


,696875 


i«M 


Shillings 13,957500 

12 


• # 


1675000 

•9S7500 


•MM«**«i 


Pence ii,'^ 5^000 

4 


Farthings i ,0000123 


■f 


What 


What is the Value of ,72065 of- a Pound Ster- 
ling? .. 

.72065 

20 


Shillings. 14,4 1300 

.12 


82600 

r 

- 41300 

Pence 4,95600 

4 


Farthings 3^82400 tbe'R^mainlefs than 
a Farthing> and may be rcjcfted. 

r 

What is the Valpe of ,6725 of a Hundred 
Weight ? 

4 " 


Quarters 2,6900 : 

28 Pounds in a Quarter/ 

55200 . - • . 
13800 . 


■*■« 


Pounds 19,3200 

16 Ounces in a Pound. 


J9200 
3200 


Ounces 5,1400 

It 


V 

Addition of Decimals 


' i*. . 


IS hot much different from Addition of Iptfgert } 
only thind to keep Units under Units in Integers, 
and Tenths under TehtHs in Decimal Parts. 

E X AM? L E. 

Add ,7435 of a Ppuad to ,75 dn^ Found. Place 
them in the following Manner. 

^7435 
IS 


m 


N. S. When you have added your Decimals to- 
gether, fo many mud be cut off with a Comma, as 
chat Decimal Number confifts of, which in your 
Example contains the moft Places^ The feli, (if a- 
ny are Integers. 

»374 42»74S 

,067 61,145 

»5746 37.567 

.35 27.9»5 


I mtk li uU 


Sum 1,3656 Sum 169,370 

But if the Niimbets given to be added are not all 
of the fame Denominations, they tiiuft be brought 
into Fraftions of like Denominations, by finding the 
Value of the leafb, and then bringing it by Reduc- 
tion, to be of the fame Denomination with the greater* 

M Examfli, 


. E iAM P tE, 

A^ ,/75«^» Poohdjto ,tf of • Shilling. 
The ,75 of a Shilling will be found ,0*75 of si 
Fouad. . 

And the Addiopii wljl ftiqid ai MowSf 

..: >375 

^0375 

- The SkiiA ,4125 

SubtraSiim tf Decimals 

IStn nothingfrom Subtraftion of wJiiolcNum-^ 
/ bersi only In pladng cfacm^ pAnd tp place 
'"^ under Unks hi Intcgcrj 5 and Tenths ondtf 
\j inDectaiai Pans, 

EXAMPLES. 

iraft 96725^ fi^m 98765. Hace them thus^ 

From yijBs 
Take ,6725 

-ilemams ,2040 

So if from 27,625, 
Youfubtraft 8,875 

There wHl remain 18,750 


p 

Unit! 


• •. 


1^ 


If the ^edpial Parts in either. Numbci:, nave 
fewer PBftM \3iM 4he Ahl^ -tkft^ Vttesi^ b? 
iu{^lied, by annexing (b many Cyphere as will make 

...Tafte l9,M^^; ; .Take" ^.n^B 

' • • * . « . . 

Retnams 184,7075 Excefi 184,707$ 


I > 


But if your Numbees gl^cfi to be fubtrafted, are 
not of the fame DenoiBinatioii^ you muft^ as in Ad- 
dition, bring them into^ooe penomtnacion. 

E X AMP L E 

Subtraft ,375 of a Shitliii^, from ,95 of a Pound, 
It will ftimd ws> r' r * 

■ ■ ■■■■-^: -- ■ 

"^ ^ ». /• • » . . ^ 

Remains 923125 ;?; 4 7^* 

Or if you bring the X)eicimal of a Pound to that 
^ a Shillti^ |be Y^ork will ftand thns* 

From 5,000 

4,625 =: 47^, 

i. •> > ' ^.- * r :^.,» 


M t MuUipUtetiat 
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Muliiplication rf Decimak , 

<■ I < 

IS the fame * as Mukiplicatdon of whole Numbers, 
only mind to cut oflf with a Comma from the 
ProduA, as many Places as you have. Decimals in 
both ypur lyiulapUcand and Muldplie^r ; wd if there 
is not fo {nany, add Cyphers to the left Hand 6f (lu$ 
Prod^a. 

EXAMPLE, 

Multiply ,375 
By 2,5 

1875 

750 

•9375 The Prodoft, 

Multiply t6^ 
By ,%$ 


'■ 3260- - 
>304 . 


««•<■•«• t • 


II 1 1 > I • 


,i6j6o The Prcduft. 




If 'a Board is 7 FoiDt 9 I6i:be6 long, and 4 Foot 
6 Inches broad,' "what b the fuperficial Content ? 

The Inches bein^ redi^ced to the Decimal of 4 
Foot,^ the Work will ftand in the fqUonnng Man* 
qcr: 


. -^ 


F. 


t 


( «5 ) 

7.75 Leogth. 
4,5 Broad. 


m* 


3«75 
- ■ 2100 

' - • 

34.«75 ^ , 

F. : I. 

*rht fuperBctal Content =: 34 : 10 4- 

By Crofs Multiplication, the Work will ftand 
thus : 

F. I. 

7:9 , 
4 : 6 


3 : \i*5 ; 6 
31 '■ o 

34 : 10:6 The Anfwer as before. 

Multiply 2S. 6d. by is. 6d. a Pound being the 
Integer. 

Two Shillings and fix Pence being reduced to the 
Decimal of a Pound, the Work mil (land thus : 

,125- 

12$ 


m 


,015625=0!, OS. 3d. 4 

This 


*• 


This Qucftion performed by Vulgar Fraftions, 
^ s, 6 d. i» 4. of a Pound. Then 4. x t =: Vrt 
which valued by the Rule ^ven in Vulgar Fraftions, 
isol. OS. 3d,^ asbefore^ 

Multiply 2 s. 6 d. by 2 s. ( df a Shilling tjie In* 
tcgcr. 

Six Pence being reduced to (he Decim^ of aShil* 
ling, the Work wiU ftand thusf : 


J25 
SO 


6,25 = 6s. g(t ' 

Multiply 4 1 12 s. 6d. by fl." i5 8, "6d, 
Decimal anfwering 12 s. odi is »6i<; 
Decimal anfwering 15. 6. is 1775.* 
Then multiply- 4,625 "^ 

By 5>775 


« r 


r- • • * ♦ 


• ' • • 


A 


i^'375 

• 2Jt25 

26,709575=261. 14s. 2d.^« 

Here follows a Method to contrad your Produ£k 
to what Number of Dtdmals you pleafe, as in the 
}3& Example. I woald have the Produfb confift 
but of three Places of Decimals* See tbc Work. 

Multiply 


< h ) 

untidy s,*77S ^ 4*6^$, md 19 hxH hut thtc6 

z^fQi Mia4> OM is brought m for the in- 
34^5 {crcdc of the Figor^s. 

28 


26,7Pgf 


N. J5. That you place UnitjT of your Multiplier 
oAder as many Places dtftant from Unity in your 
Multiplicand, as you would have Decimals in your 
Froduft y then multiply as ufual, only ftiind thaf 
you begin yoOr Multtplicahd with that Figure th^t 
jEtands over the Figure you multiply by, having re* 
foeft to the Incfeafe that would come from the fol- 
lowing Figures of the Multiplicand, placing every 
fingle Produ£( exactly at the right Hand, contrary 
CO the Common Way, then a^dd them, and cut off ad 
Aiany as you defigned^ as you fee by the preceding 
Exaisiple. But the common Way is the beft« 

Dhtfim of Decmah 

TTM^^ notMng from Divifion jof Int^en, <^ 
1^ ther in placing the NuQbers, or in (Stf 
Work itfelf, the Difficulty being in diftoTfering the 
tcvA Value of the Quotient^ which to d», obTcrvtf 
«bt. Mowittg Rukr 
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RMle. The DWidend muft contain as many t>eci« 
tnals as the Divifor^ and the Quotient both togethei* $ 
that is, if there be 7 Decinials in the Dividend, and 
3 in the Diviibr, there muft be 4 id the Quotient, or 
if there be 7 in the Dividend, and none in the DiW^ 
for, there ttiuit be ^ in the Quodent, always mind- 
ing tb keep the Divkiend equal in Number of Deci* 
mals to the Divifor and Quotient. 

EXAMPLE. 
Divide 1342,332 by 36 

36)i342,332(37>^87 
108 


262 
252 


103 
72 


I • 


3»3 

a88 


■Ml. 


252 
252 


In the above Example, the Dividend is a mixe 
Number, and contains 3 Decimals, but the Divifor 
is an Int^r ; then by the Rule, there muft be 3 
in the Q^tient» 

V 

Example. 
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EX A M? tE 2d. 
Divide 17,3592 by 4,6 

4>6)i7.2592(3.752 
138 


345 
322 


mmmm 


236 


■■■ 


92 
92 


In this fecond Example, both the Dividend and 
Div^for arc mixt Numbers, and there is 4 Decimals 
in, the Dividend, and i Decimal in the Divifor; 
Chen there muft be 3 Decimals in the Quotient, to 
make tjie Numbers in Divifor and Quotient equal to 
the Number of Decimals in the Dividend. 

, E X A M2 LE zA. 
Divide 4672,565 by 25,635 . 

25,635)4672,565(182 
2563 5 


2 1 09 06 
2050 80 

5« 270 


—.!■ I ■ 


6 995 Remainder. . 

N In 


, ( 90 ) 
In ;his thirid ExatnjJe, there is a like Number of 
Decimals in bodii the DivideDd ind Divifor, fo the 
Quotient wii] be an Integer *, and if you add Cyphers 
to the Remainder, and divide as before, you may 
bring the Quotient to what Number of Decimals you 
pleafe« 

E X A MF L E 4th. 

Divide ,75 by ,0125 

oi25),750o(6o 

750 


^m 


In this 4th Example, I>oth the Dividend and the 
Divifor arc Decimals ; and becaufe I cannot divide 
the Dryidend by ,the Divifor, 1 add Cyphers to the 
■ Divtdertd, to make the Number 6f iiedmal Pfaces 
' in the Dividend equal to thofe in the Divifdr, and 
ihe Quotient is ah Integer. Arid yoo'Way obfervfc, 
' that Multiplication of Fraftioris decrcafeth their Vi- 
lue, fo Divifibn of Friftibns increaftth thrir VnfUc 
contrary to the Nature of Integers. This Example 
is the fame as if it wei*e demanded to divide 15 s. 
by gd. a Pound being the Integer; For the Deci- 
mal of 15s. is ,75, and that of^d. is ,0125, as 
you may find by Redu^ion i and the Quotient will 
be 60 * - 


Example 


« 

« 


( 9.1 ) . 

E X ^.I^P L E 5th. 
Divide 1425 by ,6252 

,6252)1425,0000(2279' 
i»5P4 


am' 


17460 

12504 

49560 
4^764 

57960 

56^8. 

*^ jr692 Remainder. 

J- 

, Yqu fee that .before the Divifion can be made, 
you tpuft^add axoyripttcnt Number of 4;^pher^ to 
the EWvldend, as* I 'hiav*e done, t6 the Number of aJ 
whic/ris ^^ many as f liave Dedmah in iJ>y Divrfbr,^ 
and then the Quotient Will be Integers^ fetn if you 
Wbuld li^verDecimals in the Quotient, tiien you niuft 
add asrrfahy ^Decimals to the Dividend, more than 
there is in the Divifor, as you would^have decimai 
Places in your Quotient ; or if you add Cyphers to 
the Remainder in this Example, and proceed oa 
with your Divifion, all the Numbers will be Deci- 
mals in the Quotient after. As if you would add 
7 Decimals to the Dividend at firft, or 3 to the 
Remainder, (for Cyphers are the fame as Decimals) 
the Quotient you will find to be 2279,270, and the 
fiemainder. ^9 60. 

N 2 Example 


» 

E X A M P L t 6th. 

Divide, ,358845 by 47 

47X358845(1007635 
329 


298 
082. 


164 
141 

«?35 


In this Example, the Dividend is a Decimal, and 
the Divifor an Integer, and when the Divifion is 
ended, there is but 4 Decimals in the Quotient, and 
there is 6 in the Dividend, for which Reafon, I add 
2 Cyphers to the left Hand of my Quotient, to 
make them equal ; as there were none in the Divi- 
(or, according to the Rule. 


( 


EXAMPLE, 
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E.X A U P L E 7th. 

Divide 184,41475 by 32,5 

32»5)i84.»4i475(5.6743 
1625 

■* ■ ■'■ " f • ■ 

2191 


2414 
2275 


^ 


1297 
1300' 

975 
975 


I'- 

> 4 


• » 


In this Example, there ia five Dtdmols in :the 
Dividend, and bijt one in the Divifor, then there 
muft be 4 in the 'Quotient. 

* If you have any decimaLFra6kion to divide by a. 
Unit, with any Number pf Cyphers annex'd, it is 
but removing the Comma or Mark to diftinguifti 
the Decimal, as many Places to the left Hand, as 
you have Cyphers annexed to the Unit^ 

EXAMPLES. 

Divide 14,4 by lo, the Quotient is 1,44.* 
Divide 1,44 by 10, the Quotient is ,144. 
Divide 1,44 by 100, the Quotient is ,0144. 
Divide 1,44 by looo, the Quotient is ,00144. 

iV. B. 


N. B. If the Dividend be greate/ than the Divi. 
for, the Quotient wJH be either an Integer or a 
mixc Nannbcr ; but if the Dividend be |efs than the 
Divifor, the -Quotient will be 'a Dccimiif. 

Multiplication and Divifioe \f\ Decimals (as in. 
Integers) interchangeably prove each other. 

To prove Multiplication^ divid^ the Produft by 
the Multiplier, gives in- the- Quotient the Multipli- 
cand ; or dividing the Pro|duft by the Multiplicand, 
gives in Che Quotient the Multiplier. 

To prove Divifion, multiply the Quotient by the 
Divifor, gives the Dividend.- 

What Divifor is that, by which dividing 746 
fhall give a Quptient frqqaj to the Produdt of the 
fame Number multiplied by 4 ? Facit ,25 

e . 
« jf 

Found by dividing an Unit with Cyphers by the 
Mulriplicalor thus* ^ 


8 > 


I • 


» » 


f. 






V •■ 


r 




• 

1 

t 

1 

. 

•.. 

'\ 


• 

- 

/ 

»■ • 


/ 

. 

• 

V.i'; 

• 


- 




«^ 

• 


ft 

r 



■ 


y K 

! T 


-* * 



* 


The 


• : 
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the Proof. 

749 ' »25>749»oo(299^ 

4 50 


299<J • 249 

225 


» - » 


225 


150 


In civis the Pro^udk and Quotient are the iame» 

and fo of any other. 

What Multiph'cator is that by which multiplying 
749, fhall give a Produdt equal to the Quotient of 
the fame Number divided by ^z'si Facit 4. 

Found by dividing Unity with Cyphers annexed 
by the Divifor, thus : 

I 00 


If the Dividend be 6i2|, aod the Quotient 49000, 
what b the Divifor ? Facit ,1^5 found: by dividing 
the Dividend wtith' Cyphers, sjdd^d by the Quotient.. 


If 


(96 ) 
If what has been faid in Decimal Fra£tions be un- 
derftood, any Qucftion may be anfwered in any of 
the Rules of Three in Decimals, by. obfcrving the 
Rules grvcn in Rcduftion, &c. 



@(^@@jgb^^^!^^£^!^^jB&«g»^&^ 


Single Fellowjhip 

IS when two or more Men trade together with one 
common Stock, and when they have gained or 
loft, it (hews how much is each Man's particular 
Share of the Gain or Lofs, . without any regard to 
Time. The Rule is this. 

RtlU: k% the whole Stock is to the whole Gain 
or Lofs, fo is each Man's particular Stock to his 
particular Gain or Lofs, 

E X A M P L E. 

Four Merchants:, A, S, C, D, trading togethcTf 
made a common Stock of Money, to the Value of 
240 1. whereof^, put in 30 1. B. 50 1. C 60 1, and 
D. 100 1. This Stock they occupied till they gain- 
ed 27601. what did each Man gain. 

All Qucftions in this Rule arc anfwered by fo ma- 
ny Staiings in the Rule of Three, as there are Part- 
ners. Sec the Work of this Qucftion. 


If 240 
If 240 
If 240 
If 240 


2760 :: 30 : 345 i= A'sGain, 

2760 ::•. 50 : ^y^ =: B*sGain. 

2760 :: 60 : 690 = Cs Gain. 

2760 :: 100 : 1150 =: D'sGain. 


The 
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The Anfwer is obtained by x the fccond and 
third Term together, and dividing that Produft by 
the firft. And the Proof is adding up the feveral 
Gains into one Sum, which gives the total Gain = 
2760. 

EXAMPLE 2d. 

If a Bankrupt's Goods be valued at .500 1. and he 
be 1 000 1. in Debt to 4 Men, viz. A, 5, C, D, of 
which 160 1. is due to Ay 200 1. to 5, 300 1^ to C, 
340 1, to D, now, what ought to be each Man's 
Share ? 


If looo : 500 :: 160 

If 1000 : .500 :: 200 

If 1000 : 500 : ! 300 

If 1000 : 500 :: 340 


80 = A's Share. 
100 = B*s Share. 
150 = Cs Share. 
1 70 = D's Share. 


And fo of any other Queftion in this Rule. 



'm' •»▼ '»▼ ▼»* *■▼ <»▼ •»• *** *liJT *w^ Tigf w)gf wit* ^M* *»* 

Fellowjhip with Time 

IS wrought with chis Rule. Multiply each Man's 
particular Stock by his Time ; then fay, as the 
Sum of thefc Produfts is to whole Gain or Lofs, fb 
is each Man's particular Produdl to his pardcular 
Gain or Lofs. 

EXAMPLE. 
Four Merchants /f, 5, C, D, made a common 
Stock, which at the Year's end was increafcd to 
35»i45l. of this Srock A put in 669 1. which he 
took out at 10 Month's end ; B laid in 810 1. for 8 
Months ; C laid in 900 1. for 7 Months ; and D put 
in 1040 1. for 12 Months. Now what is each Man's 
Share of the Stock ? 

O 669 
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66g X lo = 6690 A's Stock, into his Time* 

810 X 85= 6480 B's iStock, into his Time, 

900 X 7 = 6300 C*s Stock, into his Time. 

1940 X 12 = 12480 D*s Stock, into, his Time. 

3^950 

If 31950 : 35145 :: 6690 :- 7359 = A\ 

If 31950 : 35145 :: 6480 : 7128 = B^s. 

If 31950 : 3514-5' •• 6300 : 6930 = Cs. 

If 31950 : 35145 r. 12480 : 13728 = D*s. 

' Proof 35145 

For if you add each Man's Share of the Stock in- 
to one Sum, it will produce the whole Stock, if your 
Work be true. 

EXAMPLE. 

There is in a Cathedral Church, 20 Canons, and 30 
Vicars, and they fpend in a Year 2600 1 but every 
Canon muft have five times as much as a Vicar, 
how much is each Man^s yearly Income ? 

In anfwering fuch Queftions as this, you muft 
multiply the Number of Pcrfons by their difference 
of Portions, and add the Produfls into one Sum, as 
you did by Time. 

So that 20 X 5 = TOO, to which add 30 = 130, then 
If 130 : 2600 :: 100 ^aoool. for the '20 Canons. 
If 130 1 2600 :•: 30 : 600 1. for the 30 Vicars. 

And if you divide 2000 by 20, it gives 100 1. for 
each Canon ; and 600 divided by 30, gives 20 1. 
for each Vicar. 


ne 
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7%e Rule of Alligation 


TEacheth, how to mix or unite many Simpica 
or Particulars, into one Sum>or Mais^ ac- 
cording to any Price or Proportion required. I 
ihal] divide it intofourVarieties, that when aQuefti- 
on is propounded, you may fee what Variety it falls 
under. 

EXAMPLE. 

If a Corn Factor mix 5 Bulhels of Wheat at 6 
Shillings the Bufhel, with 12 Bu(hels of Rye at 4 
Shilling the Bufhel, with 8 Bufhels of Beans at 5 
Shillings the Bufhel, and with 18 Bufhels of Barley 
at 2 Shillings and 6 Pence the Bufhel ; the Price 
of one Bufhel of thi^ Mixture is demanded ? 

5 Bufhels at 6$. the Bufhel, is x ; 10 : O 

12 Bufhels at 4 s. the Bufhel, is 2 : 08 : o 

8 Bufhels at 5 s. the Bufliel, is 2 : 00 : o~ 

1 8 Bufhels 9t 2S, 6d, the Bufh^ is 2 ; 05 : q 


43 Bufhels. The total Value is 8 : 03 : o 

B. B. 

Then fay^^ if 43 : 81. 3s. : : i ; or if you bring 3 
Shillings inta the Decimal of a Pounds it will ftand 
thus : 

B : L« Q. L* 

If 43 ; 8,15 :: 1 : ,1895 = to 3s. gd.^J . 


i9 


V A R I E7 r ad. 

In this tW Price of the Simples is exprefled, but 
op Quantity given, and it is deotand^ how much 


■* ■* a 
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oF each Simple we muft take to fell one Quantity or 
Mcafurc at a Price propounded i the whole of this 
Variety is in linking the Extreams truly together, 
and taking the Differences betwixt them and the 
Mean ; and thefe Differences are the true Quantities 
fought. But4nftcad of linking them, if you make 
the fame Mark to any two you would join together, 
it will be full as plain and more quickly done. 

Examples will make it eafy. 

Suppofe a Man hath Spices, fomc at pd. the 
Pound, fomc at 12 d. fome at 24 d, and fome ac 
30 d. how much of each Sort muft he take that he 
fell a Pound for 20 d. ? Set down the Prices and 
Mean in the following Manner, 

Here you fee that 9 and 30 
are markt alike, knd fo is 1 2 
and 24. And the Difference 
betwixt p and 20 is 1 1, which 
place to its like Mark 30, and the Difference be- 
twixt 20 and 30 is 10, which place to 9, and the 
Difference betwixt 12 and 20 is 8, which place to 
24 J and the Difference betwixt 24 and 20 is 4, 
which place to 12 ; and the Differences thus found is 
the Anfwer to the Queftion. For as often as he takes 
ID Pound, of 9d. a Pound, he muft take 4 of i2d. 
the Pound, and 8 of 24d. the Pound, and 11 of 
3od, the Pound, as you may prove by thelaft Quefl 
tion. You may have many Anfwers to fuch Quef- 
tions as this, if you mark one lefs than the mean 
Price !with one greater. As in the Queftion before 


Mean 20 


9x 

10 

I2i^ 

4 

241^ 

8 

3OX 

I J 


20 


9X 

I2i/ 

24X 

3ov< 


4 
10 

II 

8 


now, 9 and 24 is markt alike, fo is 
the Prices 1^ and 30. And the Dif- 
ference betwixt 9 and 20 Ts 11, which 
place ft) 24 i and the Difference be- 
twixt 
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twixt 24 and 20 is 4, which place to 9 ; and the 
Difference betwixt 12 and 20 is 8, which place to 30 1 
and the Difference betwixt 30 and 20 is 10, which 
place to 12. And thofe Differences are the true 
Anfwcr to the Queftion as before. And you may 
have other Anfwersif you vary the marking of the 
Prices by the above Diredtion. 

JV. B. If you add the Differences of thofe twoAn- 
fwers together, the fcveral Sums will be the Anfwer % 
or if you multiply the Differences by one common 
Multiplier, the feveral ProduAs will be the Anfwer, 
as you may try at your Plealure. 

A Merchant hath Wines ; Canary at 24 d. 'the 
Quart, Sherry at i6d. the Qyart, and Malaga at 
1 2d. the Quart ; how much of each Sort muft he 
take to fell a Quart for 18 d, ? 

24^ 

i8.i6^ 

I2i/ 


2. 


«l!i 


6 


This Qucflion ^u fee admits but 
of one Way of marking, becaufe 
there is but one Quantity larger 
than the mean Price, which is markt to both the 
other Quantities, which are under the mean Price. 
So that he muft have of the Canary 8 Quarls, and 
6 Quarts of each of the other, or in that Proporti* 
on. ' 

V A R lET r 3d. 

In this \ye have the the Price of all the Simples^ 
and the Quantity of one given, to find the Quantity 
of all the reft, fo as one Meafure or .Quantity may 
bear a mean Rate or Price propounded. Which to 
do, obfcrve the following Rule. , 

As the Difference ftanding againft the given Quan- 
tity, is to the reft of any Differences befides : : So is 

the 
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the given Quantity, to the Quantities fought. Each 
|o bis refpeAive Difference. 

EXAMPLE. 

A Tobacconift hath 3olfi|. of Tobacco, at 24 d. the 
Pound, which he would mix with fome of 12 d. 
fooie at 9 d. and fome at 7 d. and he would know 
how much of the faid Jefs rriccs he muft mix with 
the 30 lb. of the beft, that he may fell a Pound for 
i6d. ? Set them down as in the lad Example. 


16 


24V^ 

4- 7- 9. 

20 

I2i/ 

9 

8 

9^ 

8 

8 

;• 

8 

8 


N. B. That 24 is markt to all the other, fo you 
muft take the Differences betwixt every Price and 
the Mean^ and place it to 24, and the Sum of tbefe 
is 20. Then you muft take the Difference betwixt 
24 and th^ mean Price which is $, and Place it « 
againft every Price^ becaufe .24 is markt to ever^ 
Price I then fey 


If 20 : 8 


m • 


30 : 12 


So that be muft have 12 lb. of each Quantity to 
mix with the 3^0 lb. of the beft, that a Pound may 
be fold for i6d. 

» 

E X J M P L E 2d. 

•A Goldfmith hath 2oOunces of Gold, at 20 Car- 
rafts fine, and would mix it with fome at 22 Car* 
radts fine, and fprne at 24 Carrafts fine ^ how much 

9f 
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22 and 24 Carrafts fine, and how much Alloy mdft 
he mix with the 20 Ounces of 20 Can acts fine, to 
have an Ounce, and confcquently the whole Mai's at 
J 8 Carrads fine. 

Note^ That Alloy is a Sort of courfe Silver, or 
Copper, or fome bafe Metal, with which Goldfmiths 
mix Gold or Silver, to abate the Finenefs thereof. 

An Ounce of Gold is divided into 24 Parts called 
Carrads, and an Ounce of Silver into 20 Parts, call- 
ed Penny Weights ; therefore to diflinguifli Fine- 
nefs of Metals, . fuch Gold as will abide the Fire with- 
out Lofs, is accounted 24 Carrafts fine ; if it lofc 2 
Carrafts.in Trial, it is then called 22 Car rafts Fine, 
&c. 

Silver is valued in Ounces, and a Pound of Silver 
which lofcth nothing in Trial, is called 12 Ounces 
fine ; but if it lofeth 2 Penny Weight, ir is thea 
faid to be 11 Ounces, 18 Penny We ght fine, Sj?t 
down the Values in Order, as ufual, v^ith the meanVi* 
]uc, and in the Place of the Alloy, (becaufe it is not 
accounted of any Value,) place a Cypher, then take 
the Differences, which by nnarking you may fee, will 
be the fame, except only in the Place of Alloy. 


18 


20i/ 
22i/ 

24 V^ 

O^ 


18 
18 
18 
2.4.6 


18 

18 

ti8 
12 


Then fay If 18 : 18. : : 20 : 20 
If 18 : 18 : : 20 : 20 ' 
If 18 : 12 : : 20 : 134 
So you fee, that with the 20 
Ounces of 2oCarrafts fine, you muft mix 20 of 22 
Garrafts fine, and 20 of 24 Carrafts fine, and 1 3 
Ounces and 4? of Alloy,, that fo an Ounce will bear 
18 Carrafts fine. You may obfcrve, that every 

Quantity 


( 104 ). 

Quantity is markt with the fame Mark as the Al- 
loy ; fo that the Difference betwixt 20 and 18 is 2, 
betwixt 22 and 18 is 4^ and betwixt 24^and 18 is 6, 
whofc Sum is 1 2, then the Dijfference betwixt the 
Alloy and 18 is 18 j which place againft every Quan- 
tity, as it has the lame Mark. 

V A R I E r r 4th. 

In this the Prices of every Simple is expreflcd, and 
the mean Rate or Price ; and it is required to find 
how much of each Sort muft be taken to make up 
a certain Quantity propounded, a<:reeable to the 
mean Rate given ? Which to do, obfcrve the Rule 
following. 

As the total Sum of the Differences is to the total 
Quantity given, fo is any particular Difference to its 
particular Quantity fought. 

EXAMPLE. 

A Merchant, would mix 4 Sorts of Wincf, of fe- 
veral Prices, one at 6 Shillings per Gallon, another 
at 8 Shillings, the third at 11 Shillings, and the 
fourth at 15 Shillings />^r Gallon; of thefe Wines 
he would have a Mixture made to contain 50 Gal- 
ions, and the Price of one Gallon to be 9 Shillings. 
How much muft he take of every Sort of Wine ? 


6^ 

^1 

8X 

2 

"X 

• 

I 

«5\/ 

3 


Terences; thenfay^ 


12 = Sum of the Dif- . '. 

If 


A 


ri65 ; 

If 12 ! 50 :: 6 ! 25=the Gahat 6s /^Gallon 

If 12.: 50 :: 2 : 84=;heGal. at 8s;)^GaL 

If 1 2 : 50 :: I : 44>=Lth€Gal, 2|t iisjp^rGaL 

If 12 1 50 :: 3 : i2^=cheGal. at i5s/>/rGaL 

For the 4 and | of any Thing is = td |. . You 
fftay. have Other Anfv^drs, if ybu vary the markirig 
of ther Quantities by the Rule given in the fccond 
Variety. And the Prodf of the Money ia foUrid by 
the firft Variety* . * • 


* A J A • 
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ExiraBkn of the Square RoQti 


TJI;E Square Root of a Numbef , is a Number 
which, being itiuldpfied by i{(elff producerh 
the given Npriiber 5 or, the Scjuare Root of a Num- 
ber tngy be defincfd to be a nrvcan Proportional between 
the g^ven Number And ' Uhiry. Here follows a 
Table bfSqUares aafar isis tHk firft 9 Digits. 

Root 1*2:3 t4i 516*5^ : 8I9 

Square rt 4 •; 9 : 16 i 25 : ^6 : 45I : 64 t di 

And when it is required to extract the Square Root 
of any given Number, we have nothing 10 do but to 
find that equal Number of which it wascompofed ; 
fo if the Roof of 25 wcfe required, it would be found 
5 for 5 X 5 =3 25, as you may fee by the Table, 
^|ere 5 is the Root or firft Power, and the Number 

P 25 


(\io6 )> 

i^ is called the Square, orfeGond Pbweftt Of Niiin- 
htn to be extrafted, are ihrcd Sorti. " Firft 
Single, as in the TaWc^ which- afe tl^ifipofed bf the 
9 Digits. .-.:"> i ■ 1"' . ,; ' 

Secondly, Compound, • that are compofcd of 
more Figures than one,^ asf Of i6, whofc Square is 
^56^ for 16x16=256, orA8X48cr2304, or loox 
ioQizioooor H^e the Koots ^e i6j^8andtiw» 
and the Squares 256. 2 3 04 and iooqo; .Tiiir^,^ Ic^^ 
rioqal are all (lich Squares, jWKo^ I^oots cannpi; he 
dircbvered by Art exa£tly', neither in whole^Nwrabj^^ 
or Fraftions ; but fomething will ftitl remain, there 
being no Proportion found betwixt an irrational 
Number and its Root, ^fich Numbers are 5. ig^ 214 
75* ^5^' ^^7' ^^* The ExtratSlion of the Square 
JRoot is not much unlike; Divifion,^ only there our 
Divifor is iked, here we are to find a^niew dtftf for each 
Gpperation. The Root of any fingle Square Num- 
b^tfis found by Infpedtion, as may befeen^by the 
foregoing Table. But i^jc be a comp^iunciSquare 
Number, it mud be prepared i;iy pointing t}] us ; laiakQ 
fi Pfiiat updej the' Units ^Place^. and omitting onc^' 
point every pther Figure ;.and ^as rnany Ppbts as 
your Number corrtains/ ijb^ maay Figmrw will your 
Root confifl of. . ' 


t > 


Examples will make it e^fy,; but if ^^Xearner 
firft take a Number, and fquare it, ^'arid extraiSt the 
Root of the Produift, it will facilitate the Manner 
iifed in the Extraftion. .-..«' 


^ 



'EXAMPLE ift, 
If 246)<246=i6o5i6, then find the Root of 
$0£^i^ which being poiilted a& directed, it will ftand 
tht»s : 

: . .: 60^1 6(146 =3 the Root 


Root X 2 = 44)205. 

176 


f>0mmm 


Rootx 3 ;? 486)2916, 

2916 


r • 


You know %t tKe'B^gmf^m^ of the Work whac 
the Root will be, then point ^r, beginning at the 
Units Place, and mife every odaer Figure, and the 
Points will ftand under th^. Nu«nbers 6. 5. and 6. 
which fliews you that there will be three Figures in 
the Root ==; to the Number of Points. Then take 
the neareft Square by yottt Table, which is the fame 
as your laft Point, or un^er it in Value, as you will 
find 2, which place in the Root, and fet its Square 
under the 6, and'fubtraft it^ and the Remainder is 
2 ; then bring down your next Period 05, and put 
it to the Remainder, and it will be 205 \ then draw 
a Line as in Divifion, and x your Root by 2, and 
it makes 4, which^ place ss^ your Divifor, leaving 
Room towards the right Hand, and place your next 
Figure, that wifl ibe 4, in your Root in that Place ; 
then rnultiply as in .Divifion, and place the Prodiidt, 
"which "is T^^ under 265, and the Remainder will 
be 29, to which bring down your next Period 16, 
and join it to the Remainder, and it will make 2916 ; 
then 4r4W a Line as before, to place your Divifor in, 
•"N P ^ • and 


and double your Root as before, and it will be f8, 
ft ill leaving Room towards the right Hand to place 
the next Figure in your Root there, which is 6, and 
the Divifor is then 4869 which being X by 6» the 
lad Figure in the Root, the Produd is 2916, and 
there is no Remainder ; which fhews that yourWork 
is rights Obferye (hjs in all the following Exsit^i?^ 
pies. 

EXAMPLE ad, 
I 'jSx 1 76=30976, and }ts Root is required to be 
found by the Method ufed in extraAing the Square 
Root ; it being pointed, the Work v^l) ftand in this 

Ms^nner : 

309761176 Root 

• • •• 

17)209 
189 

346)207$ 
207$ 


••i^*"—^ 


1^ X AMP LE z^' 

674x^74=454276 

What is the Square Roo( of 45^%j6 ? See tbp 
Work. 


4# 


f. 
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S6 


• • 


127)942 
889. 

■ I III— »— — — 

^344)537^ 
537^ 


JS X A M P L E 4th. with Dedmals 

97»*5X87,25=s75i 2,5625 
What is the Square Root of 7612,5.625? See the 
Work. . . . . 

761 2,5625)87,25s=Root. 


• • 


167)1212 
1 169 


mtmmmt 


» 742)435^ 
3484 


■ ■» 


17445)87225 
• 87225 


N.B, 


iV. B. If there had teen an odd Number of De- 
cimals, you mull have- put a Cypher towards the 
right Hand, to make them even^and then begun to 
point as direded i or if you begin at the right Hand 
of the Decimals, it would h^ve t^een the fame, and 
the Points (hew you Ae'Numbcr of whole Num- 
bers and Decimals thaf will "Be ' Iq the Root. For 
thofe Points under the decimals, "fhcw the Number 
of Decitnals in the Root, and thofe under the whole 
Numbers, the whQle Numbers. 

« 


• » • •' - w . « • ••* 


What is the Square Root of 315,0625 ? 


• • • * 




3i5,oie?2"507>75,^Root« 


t 


27)215 
189 


347)2606 
2429. 


\ (s 


3 545) » 77^5. :/-,-. 

•"— ^: — b 


« 


If the Learner obferve the Dire&ions given, by 
this Tinic the Method of extrafting the Square Root 

I will 


I 


Vill be familiar to him ^ atui Ffli^l nbW prbctei to 
cxtraft th'c Root of a Niatnber, without knowing 
from what Number it grews- 

\ - 

What is the Root of 45i584(672=RQOt ? 

• • • 


127)915 
* 889 


» r ' 


« « < V ^ i 


» . ""S" 


« . '^ 


1342)26,84 
-''*»' i «i 2084:* 




^ . • • *j '. • \ . 'v J . J. . « > J . » . y 1 

. iV; A IP ftfd 'muftiply thfe koot by itfelf, ^*e 
Prbdtift WilT be the Number gl^4h to be extrifted i 
and if there be a ^Remainder, you muft add it tathb 
tVoduft, and the Sum will be the given J^umBer. 
tf your Wt)rk is right. 


*• > 
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Extraft the Square Root oF 4624(68 =Root. 


♦ t 


' : •«S3jio24 


i li.'i 


it)24 ^ • ^ ; 


_ ~ r ^ ' 

««•«•«■■• 


What 


What a the Root of 784762(885 

' ' "' - ' • • • 

. •; .. : ■,64. : . • : 


168)1447 
. 1 344 


^ 8825 
- 1537 Remainder. 


S I • 


Now 885x885=^3325+1537 the Remainder 
SS784762 'f which proves the Work right. 

N. B. If you add two Cyphers to the Remainder, 
y<Hi IJijght have ;fouBd thefirft P|ace of Dcpirpals, 
by^prpceeding in ^yery Refpeft as Ijerore ; and then 
Wp fnpre Cyphers bcln^ added to the f^ext Ittemain- 
der, anc^ proceeding as ;bef ore, y out would have ha4 
the fecond Place in Decimals i and by adding two 
Cyphers to every Remainder, you might bring the 
Root CO as many Places of Decimals as you pleafe. 

. . - . "i • I . . . . . • 

But if you woijld have your Root expreffed as a 
Vulgar Fraftion, do. thus : After you have found 
the Integral Part of yxmr Root, to its Quadruple, 
add Unity for the Denominator of the FraAional 
Part, and th^ Remainder doubled is tHe Numerator } 
fo the Root, by, this Method will be 885 4^-54 
nearly. 


Extraa 
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Eytra£t ihe'Rool: of 674637 


• f • 


674637(821,36289 
64 


• • • 


162)346:: 
324 

1641)2237 
.»64i 

'6423)59600 
49269 


164266)1033100 
985596 


Jf 642 722)4750400 

3285444 


16427248)146495600 
I3I4I7984 

164272569)1507761(3100 

H7S453I2I 


29308479 

In this Exatppic, , the- Rqot is extrafted to-five 
Places of Decimals, whifh is near enough :1 fbr/if 
Unity was divided into a Thoufand Parts, it would 
not want three of them, and if it was cairied two 
Deeimals more, ic would not want 2 Pares if Unity 
were divided into a Hundred Thoufand Parts ; as 
you may prove at your Pleafure, 


^ ^ ( 11+ ) 

^eflions to Exerci/e the Square Root. 

TO find a mean Proportional between any two 
Numbers. 

R U L E.: 

The Square Root of the Produd of the given 
Numbers, is the mean Proportional fought. 

EXAMPLE, ift. 

Find a mean Proportional bctwixc 4.9 and 64. 

Then 49x64 = 3136. 

And 3136(56 = The Root and mean fought. 

25 For as 49 : 56 :; 56 : 64. 

106)636 

636 t . , 

o 

To find the Side of a Square = in Area to any 
given Superficies whatfbcver. 

R U L E. 

Find the Square Koot of the Area, and that 
Root is the Side of the Square fought, 

' Jf the Content of a Circle be 1 60, what is the Side 
<>f a Square =: in Area to the given Circle ? 


* - 


« iff 




160 


■ »> 4 • « 


ilSo( 12)649.1 1 = the Side ofa Sqiftrc, 
I ' ... ^q^^i }n Aj-ea to thi 

"" > ■■ given Circle. 

22)60 

44 


246)16,00 

1476 


2524)12400 
10096 


25289)230400 
22 7601 


252981)279^00 
25298/ 


> -♦ 


•2529821)2691900 
2529821 


162079 Remainder: 

' JV"; 5. After you have brought out the Integers 
12, and would have the Root expreffed as a Vulgar 
Fraftion^ by the Rule given before, you will find 
itfo be 12^, but the Decimals is the moft exa6b. 
And j2,649ii is the Side of a Square, whofe Arcl 
is 160 Square Perches, or one Acre. 

Any Number of Soldiers being propofed, to order 
them into a Square Battalia ; that is, th^re (hall b^ 
as many in Rank as in File. rRule. Extraft the 
Square Root of the given .Number of Men, and 
that Root is the Anfwcr. 
; . 0^2 Suppdfc 


( n6 ) 

Suppose a General had an:Army of 138384 Mert^ 
and he would form them into a Square Battalia ) 
how many Men mufl: be in Rank ^od J^'ile ? 

i38^84(372=the No. in Rank and File* 

• • • 

9 ' .. 


*«*MMMt 


^7)483 
469 


742)1484 
1484 


Any Number of Men being propofed to ordef 
them into a double (triple, 6t Quadruple, &c.) Bat- 
talia, that is, having twice (or three times, or four 
times, &c.; as many; in Rank as in. File. 

R if L E. 

0, 

Extraft <he Square Rope of 4 (or 4 or ^^ &c. 
the given Number of Men,* and that is the Number 
of Men' m File, and double (of triple, or Quadruple, 
&c.) thftt. NiiO^bcri is tb^.Number in Rank. • . . 
. Let 8192 Men be formed int;Q an Oblong Battalia^ 
ib that the- Number of Men in Rank may be dou- 
Jblc'.tbe.Nwrpber of Men in;File? And 8192-7-2= 
4096. Then 4096'(64:;5:the Number of Men in File 

36 and 64 X 2 = 128 the No. 

(' • ' ' in Rank. 

• 124)496 

' 496 . 


Any 
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^ Ally Number of Men being f)ropofed to be put 
in Battalia, and a certain Nunibcr affigned to be put 
in Rank, to find the Number in File ; or a certain 
Number affigned to be put in File, to find the Num- 
ber in Rank. 


^ I 


R U LE. 


As the Number of Men affigned to be putiii 
Rank, is to the whole Number of Men ; fo is Uni- 
•ty to the Number in .File. ' And as the Numbdr of 
JVIcn affigned lo be put in Fil? is: to the whole Num- 
ber of Men ; (o is Unity to the Number in Rank. 

Let 1 21 32 Men be placed 'in Battalia, fo diat 
xhere Oiall be 1 8 in Rank ; Jiow many muft be in 

iFile?; . .. ^ ■ 

^As.i8 : 12132 ::i:, 67410 the Numher. in 
File. 

Any Number of Men being g'fven to be put in 
Battalia, and their Number and Diftance in Rank 
and File being given to find how much Ground 
ilky will occupy. As i is to tlie Diftalnce in Rank j 
fo i$ the Niinlbe'r in Ranklefs 1 to a 4th. And as 
I is to the Diftance in File, fo is the Number in 
File lefs i to a 4th. Then the Redlangi^ or Pro- 
du£t of thefc 4ths, gives the Quanrify of Grpond 
fought; in the fame Mcafure as. the Diftance ;was 
given. ^ . . 


I I 


E X A M P L E. . 

Let it be requited to place 6068 Men i^ Battalia, 
fo that th^re be 82 in Rank, and 74 in File', and 

they 


C 118 ) 

ifiey all toftand ki Orddr, thai is, thrte Feet diftant 
in Rank, and as much ki File i how much Ground 
will they occupy i For 


As 
As 


\\l\\yl\Vi\^^'^^^'^9-^SS2^7^ Add, 


So many Square Feet of Ground they will occu- 
py, ■• • ^ ' '• '• ' 

» 

' Though thefe i\A^o laft Queftions do not belong 
to the Square :Ro6ti 1 thought it wouM hot be dif- 
;^re6abie to give the^ii a Pkce^hcre', a^ they relati 
to Military Affairs. 

I . ... ... 

» • 

Any Number oT Men being prdpofed, to placi 
them in Battalia, fo that the Number of Men iti 
Rank, ihall be to the Number of Men in File,, ac- 
cording to any PropQftidn affigtied \ or the Number 
in File to the Number in Rank. 

R V t E. 

* I 

As the R^tio refpeding the Rank, is to the Ra- 
tio refpefting the File •, fo is the whole Number of 
Men 'to a 4tlt, whofe Square Root is the Numbef 
of Men in File, &c. 

■t - - ^ • 

Let 864 Men be. placed in BatfaKa, fo the Num- 
ber of Men in Rank may be to the Number in File 
a:s'3 to 2 j how many muft there be ill Rank, and 
how many in File i 

Then as 3 :,2 .: : 864 : 576, wjiofe Root is 
24 Number in File. 

And as 2 : 3 :: 864.: 1296, whofe Rootis 36 
Kumlbcr in Rank. . . : ? 


• 


( ii9) 


The j!^rea of a Circle being given, ta 

find the Diameter. 


A 


Ji U L E. 

S 355 IS to ^52, or as i to 1,273239, fo 
is ihe Area to the Square of the Diameter. 


What Length of Cord will ferve to tyc to a Cow- 
Tail, the other End fixed to the Ground, to let her 
have Liberty of eating an Acre of Grafs and no more^ 
fuppofijig the Cow and Tail to be one Perch, or 
five Yards and a Half? 

Say, as ^^^ : 452 :: 160 being the Area of a 
Circle, whofe Content is an Acre, to 203,7183. 
whofe Square Root is 14,2732, the Diameter fought, 
whofe Radius is 7,1366, fro^ which fubtraft one 
Peach for the Cow and Tail ; reft 6,1366 for the 
Length of the Cord fought. 

The Area of a Circle given to find the Periphery. 

R U L E. 
Say as 113 : 1420 :; or, as 1 to i?,56637» fo 
is the Area to the 'Square of the Periphery. So if 
the Area of a Circle be i6o, the Periphery will be 
found 44.84. 

A certain Ninnber of Men fpent at a Reckoning 
the Sun:i of 14I. 8s. and every Man paid as many 
Sixpences as there were Men. iu Company. How 
many Men were there ? 

• > 


-. ■* *■ 


iito ) 

R U L E. 

Bring the Money into Sixpences, and cxtrafl the 
Root of that Produft, which Root will be the Num- 
ber of Men. See the Work. 

1. : s. 
14 : 8 
20 


288 


576 (24=;the Numberof Men. 

4 


44)176 
176. 


In the 47th Propofition of the firft Book of Eu- 
clid, it is piK)v©d thac the Square of the Hypothc- 
nufe, or longeft Side of a right-angled Triangle, is 
equal to the Sum of the Squares of the Bafe or Per- 
pendicular 5 or the other two Sides. 

Let the Bafe of a right angled Triangle be 36 
Feet, and the Perpendicular Height be 48 Peer, 
what Length will the Hypothcnufe, or longeft Side 
of the Triangle be ? 

-36 X 36 =r 1296. And 48 X 48 = 2304. 
Then 12964-2304=: j6oo,' whofe Square !Ro6t 
is 60, the Length of the longeft Side in Feet fought. 

The 


CCiai ) 

The Hypothenufe, x)r longed; Side of a right ang« 
led Triangle be 66 Feet, and the Bafe 48 Feet, 
what is the Perpendicular f 

y 

60 X 6o=r 36oo» Apd.48 X48 = 2304. Then 
3600— 2 304=1 a^-whbfe Root i$ 36 the Length 
of the Side fought.', 


r' f^ 


Let the Hypothei^fe bf a ri^ht angled Triangle 
be 60 Feet, and the, perpleiidicuTar lieight 36 Feet^ 
what is the Bafo Llne^? ; ' 

60x60=3600.* And 36x3^=1296. Then 

J6oo— 1296=3 304gWhofe Rqoc is 48 Feet, the 
!ngth of the Bafe line. 

7,|iQ(e three Qg^ons mutually prove one mo^ 
ther. And this mucn Aalf fufficp for the Squ'are 
Root, and I (hall proceed tQ the Cube. 


I / 
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..n ..MtetroBioh of the Cupe Root, 


.•^.- 


A ' 


TH E Cube Hoot of a Number, is a Number, 
• wbicbflxif|g\^|jHiplM*by i^^lf twi$:e, pro* 
dttKth the giyaiiMu^bcr. Tbus^ the Cube Roc^ 

pf I a 5 is 5 2. For ^^^5x^5^ 1 25* ^'i^ ^"^ Cube 
Root of 512 wiHib^ found 8. And ,fo of other 
NumbQtts as in the following Tablf. 


' . - • 


» » « 


/ A^ 1 M ■ 

w 

i 

• • 

• 

• 

1 
>• ■ J 

> 





•i 


w «. « 


( ♦?*> ) 
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Root* 
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Cubp, 


X 
2 

.4 
5 

I 


64 

, . .'4 , . » 1 « 

'216 

•■'•5 1*': 
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*^' The- Kbdt^of !^ay finglc'Culbe^'l^^^ 

-By fafoediiiorii ^in thV wfe '' ' . : .; ' '- • - 


. , <^*^ w^ 
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But if it be a compound Cube Number, it njuft 

rlace, and omitting two, point every third Figure, 
and as^m^y Poifits a^.y^ur Number cop<ains, fo 
many Figurts w^ybur Roitf dottiflft of. THcn pro- 
ceed by the following Diredion. 

- * Take the^^n^Vdfl? Cube Nulnber to- yoar flrft .Jte- 
rfio* to ttfc left Hand, by'^'^Tabtey. wfcbfe' Iteot 
^l4ce in t^Quoticnt, dienjufetlittft itsr,Giil»pfro*ft 
•^he^Period^ iiiiH to the Remainder (If any) bifer 
down three FigHfe«,:or ><iti^i< 4niekt« Rft-ifJd, trfcifl 
call your Dividend, then call the Quotient Figure, 
with a Cypher joined to it, r ; and fquare it, and x 
that Square by 3, and the Produft you may call 
:j5tSlr Divifor. And th^ proceed as in DiviGon, 
only with this Difference, call your next Quotient 
I Figure 


/ 


C t^^ ) 

Figure e^ aii4 X yp^r D^yifor by it, ^nd place it 
under your Dividend, thch x your r by 3, and that 
Produft X if the Square of fiiat Figqr^ you call'd 
e I laft^ cube the Figure you call'd e^ and place thofe 
C#6 fW mitt th^ Dividend alio, and add'the three 
feverai Sums into one, and fubtrad this lafl: from 
your Dividend, an^ (o tho RemVifider bring down 
your next Period, and proceed as before. Exam- 
ples wiJl make it more intelFigible^tban a multitude 
of Words, / 

Cube 68, that is 6>Sx6tx68ai3i4432. 

Then extraf): the Ci^Root pf 314432. Point it 

as direded, and it wmfttnd.icbQs 314432 (68 

— 2l6 

^±srj 'then ^r^ ^h^t » 

60x60x 3-11 8 00 398432 =Divid. 

- 86400=3rrtf 
' - ^ ii52o=3r« 

' 't ^ 

. 98432 


M 5. That 8 the fccond Figure^ in your Qu9ti- 
<ht is calfeff e ; and "if "ybdr Root- c5ti(Hl of niorc 
Figures thaij two, thcnfhc r changes Its* Name eve** 
fy Pericil you bring down, as you niay may fee iri^ 
the following Example. 


' * ' ^ R 2 Exampli 


EXAMPLE 2d. 

» < . ' - 

672X674X67255305464448 ; 


I I 


W hat is the Cube Root of 303464448 ?; : Scie th^ 

Work. ^' .- r ',..;:! . 

303464448[^7Z • ^^ --: ; 

- 216 


» I • 

• ' • n f , f I ; 


^r;;= 1 0800)8 74642=:theDividend, • 


<»'<«,'»! I 


^5600X23^^ -'--■ 

8820zz3r^^ 
843:=^(^ 


- f 


84763=Tbc Subdqcfnd. 
3rr=ii3467oo)270i448=Thc Dividend, 

> 2593400=3rr# 

8o40=:;:3^^^ 


2701448== The Subducend. 


When you bring down your fecond and laft Pe- 
riod, the r bf comes 670, and your e 2, and fo pro- 
et^cd to change yoyr r every Period you hying down* 


Find 


( "^ ) 


•k A » 


. Find tfe Ciflie Root <rf'3«j;2 7358099*2?' See 
cbe Work. 

* • 

30727358o992(^748r2Root. ' 


• < • 


3rr= 1 0800)9 1 2 7 ^sDmdencL 


» * 


756oo=3rr^, here ^=7: 
8820=:3r^^ 

343=^^^ 


84763 =Subducend, 


i*«Wi 


3i'r3= i34^70o)65i058o=Dividcnd the 2d. 

53868bo=:3fr^, here ^=5:4, 
32i6o=:3r^# 

• 54i9024=Subduccnd, 

3rf=: 1 362 82800J) 109 1 556992:?Dividend 3d. 

i0902'624oo=:3rr^here^=t 
1 294080= 3r^^ 

m'mmmmmmmmmmmmmmmm 

id9i556992=:Subduccnd. 


^VaMtM 


Reft— 00 

In thk Exam{)fe youf 6rft r was=6o, your firft 
f=7, your fccbnd rsr^yoi your fccond ^=24, and 

your 


n 


your laft r=6jf4.o, and your laft^ 8; and in this 
Mtnner yoiimuft ^ oE^jtUI y(*r>;W)rk5itefifaHh^ 
and if there had been' a Remainder, you jxiulV/addi 
three Cyphers to it for a Decimal, &:c. 


" ^ . < 


Extraft the Cube Root of '2S2 ; or find the Side 
of a cubical ye(reJ,.vhiCfi'nialT contain a Gallon of 
Ale, being «d2 ioltd* fe'cKcs ? 

285(i5;557=Root. 

., .210 


^'0 . i * 


3rr=: 1 0800) 66000 Dividend. 




* « . * 


_ 54o06=3rr^ 


12^: 


k • ^ 


58625=Subducend. 


3rr=i 2f75op}2a2iooo=:Dividend the ad. 


• »* * 


r» 


•• C 


2 


*. • 




t • • 


63863 75=Subducend. 


3rr=i287O250o)288625O0O=Dividend 3d. 


9ooss2500=3rre 
;. 962850=:3r^tf 
343=^^^ 


»i/ 




•• > * 1 V • t f 


•^ ^ .''>J ' t 


« < 


Remainder 86709307 This 




^'{oaXidfh QJrii^d'to diree Places of Dcdlfiilaptnd 

when you bring down the firfl three Cyphers to dit 

Remainder. 

If you have the Cube Root of any Fraftion to 
find, red^ic^d^o Decimals of 3, 6, 9, or 12 Pla- 
ces, as y^p llefire your Root to be lefs or more &l- 
aft. : 




What il^hlf C*e Root of 4, the- Work to three 
Places of f>t&:li^ts, will ftand in. Ibe following 
Manncrr 




.n /. r \- -V I ,5oooooooo)|792n 

arm 1 4700) 1 5 7000 Dividend* 

t.- ;"'•■< 3d: 'to -Tc--' • iToroadgniA ic'r-. j ;;•..>': j;:-- 
•.V: joji .•••.! ^^^^treto ,c •'! -dbT) t?:^^ 




•=2187 ^ 3^^> ^9 ^ ^ ooo=:Ui vidend^ 


3?^: 


■■* 


56i690o=3rrtf 
2 jzzeee 




5638257 Subducend. 

Retnainder 1322743 

To 


( «8 ) 

T(>4«iwrc tf your Work be true, Gubc the Root^ 
and to tt^ Cube add the Remainder^ and that Suii 
MTill be the fame as the Number given to be.jcxtnK^f 

. . . • • 

Proof of the laft Example. 


< « 


m 


,628849 


f - 


,793 1886547 


,..,M 


".m; 


i1 9379 i.,.: ■ V 44PtS4J ■. ..'.i^ 

7'37 - — -— — ! .-.: 

5551 498677*57 C:ube. 

1322743 Reft. 


«i> i ^ , N rr » 


',628849 Squafe. 


1500000000 Proof* 


, <' 


But if the mixt Number o^ Fraction be commen- 
ilirable to its Rwi^ then extra6t the Cube Root of 
the Numerator ivrv^bei^umerator of the Root, and 
the Cube Root of thcr Denominator for the De- 
nominator of the Roet \ io-tbe Cube Root of 4y 
will be 4^ • for ihe Cube Root of 8 is 2, and of 27 
is 3 } which is ^ «id fo of any otlttr« 


4 .. • 




\ ., 


Ss^fiions 


..,':t 


( "9 ) 

ilueftiom to exercife the Cube Root. 

IF a Bullet, whofe Diameter is 4 Inches, weigh 9 
Pound, what will a Bullet of the fame Metal 
weigh, whofe Diameter is 8 Inches ? 

R U L E. 

Like Solids arc in triple Proportion to their homo- 

Jogous Sides, Diameters, Lines, &c. ; it will be as 

the. Cube of the Diameter is to its given Weight, {o 

is the Cube of the other Diameter to the Weight 

fought. 

C.D.:lb. :: CD.: lb. 

If .64 : 9 :: 512 : 72. For 512x9=4608 -f- 
64=72 lb. 

If the Diameter of a Globe be i Inch, and the 
Solidity thereof be ,5238 of an Inch ; what is the 
Solidity of another Globe, whofe Diameter is 10 
Inches ? 

If I • 95238 :: 1000 : 523,8 Inches. For 
,5238x1000=523,8000-^1 =1523,8 the Solidity, 

If a Globe of Silver of i Irich Diameter, be worth 
14,4 Shillings, what will another Globe of Silver be 
worth, whofe Diameter is 4 Inches ? 

If I : 14,4 :: 64 : 921,6, For 14,4x64= 
921,6-7-1=921,6 Shillings, that is 46I. is. 7d4-. , 

S If 


C i^o ) 

If a Sakcr of 3,75 Inches Diameter at the Bore, 
require 41b. of Powder for its Charge j what will a 
Demi-Canon of 6y^ Inches in the Bore, require for 
its Charge ? 

CD. ft. CD. 

I^ 52,734375 • 4 : • 274,625 : 20,85. 
For 274,025 X 4 = 1098,500 -f- 5^*734375 =^ 
20,83 ft. the Anfwen 

If a Brafs Sakcr, whofe Diameter is 1 1,5 Inches^ 
do weigh 1000 ft. what will another Rece of Ordi- 
-nance (of ths fame Metal and Shape) weigh, whofe 
Diameter is 8,75 Inches ? 

C D. : ft. i 1 C D. ft. 

If 1520,875 : 1000 :: 669,921875:^0,484 

If a Ship, whofe Burthen is 300 Tun, be 75 Feet 
in the, Keel, what (hall be the Burthen of another 
Ship (of the the fame Mold) whofe Keel is 10a 
Feet ? 

C K. : Tun : : C K. Tun. 

If 421875 : 300 :: loocooo -: 711,111. 

If a Bullet, whofe Diameter is 4 Inches, weigh 9 
ft. what is the Diameter of another Bullet (of the 
fame Metal) whofe Weight is 72ft. ? Anfwcr 8 
Inches. For, 

lb. : CD. ft. CD. 
If 9 : 64 :: 72 : 512 ; whole Cube Root is 
8 Inches the Diameter. 

If 


( 131 ) 
If the Di^imctcr of a Globe be i loch, and the 
Solidity ,523? of an Inch, what is the Diaraeter of 
another Globe, whofe Solidity is 523,8 Inches? 
Anfwcr, 10 Inches. For, 

Solid C D. : : SoJid : CD. 
1^55238.: I :: 523,8 : 100Q5 whofe Cube 
Jloot is 10 Inches. 

If a Qobe of Silver of i Inch Diameter be iwrxh 
14,4 Shillings, what will be the Diameter of another . 
Globe of Silver that is worth 921,6 Shillings. An- 
fwer, 4 Inches. For, 

V 

S. CD. S. CD. 

If 14,4 : »i 3: 921,6 s 64 J whofe Cqbe 
Root is 4. 

. If you wpuld have the Side of a Cube = in Soli- 
dity to any gi\«f n 5oiid, as Globe, Cylinder, Prifm, 
Cone, &c the Cube Root of the Solid Content wiH 
be the Side. But if you would have the Side dou- 
ble, treble in Quantity, x the Solidity by 2, 3, &c, 
if lefs, divide by 2, 4, &c. and the Cube Root of 
the Produft or Quotient is the Anfwer. 

Between 2 Numbers given, to find 2 mean Prorr 
portionals. Rule^ x ^he lefs Extream by the Cube 
Root of the Quotient of the greater -r- by the lefs \^ 
the Product is the Icfler of the 2 mean Proportionals^ 
which X by the faid Cube Root, gives the ^re^te^ 
^ean fought/ 

S 2 Find 


( 13^ ) 

Find 2 mean Proportionals betwixt 8 and 512. 
Then 512-7-8=64, whofe Cube Root is 4. And 
8x4=32 the lefs Mean. And 32x4=128 the 
greater Mean. 

Proof 8 : 32 :: 128 : 512. 

Many more Ufes might be named, which the 
Learner will find by the Examples given, if they 
be underftood. 


* 


rbe End of the Ftrfi Part. 


• 


) 


PART 


11. 


THE 


Algebraist's Companion. 

Explanation of the Signs made U/e of in this Algeira. 


Signifies Addition, and Is termed Plus, or 

more. 
Signifies Subtraflion, and is called Minus, or 

lefs. 
Signifies Multiplication. 


nX 


(Ql> 


vv 


1 


Signifies Divifion, or i^, or?22r 

n 

Signifies Involution. . 

Signifies Evolution, or the Root to be extrac- 
ted. 
Signifies Proportion. 




Cm 


Signifies continued Proportion. 
Signifies Equality, or equal to 
Signifies the Roet to be extradted. 
Signifies the -Square muft be compleated. 


AXIOMS. 


I 


( '34) 

A Jt I M S. 

Firft, If to equal Things are added equal Things^ 
their Sums are equal. 

Second, if from equal Things, ecjual Things arc 
taken away, their Remainders will be equal. 

Third, If equal Things be multiplied by equal 
Things, their Products will be equal. 

Fourth, If equal Things be divided by equal 
Things, their Quotients will be equal. 

Fifth, Things equal to one and the fame Thing,, 
are equal to one another. 



ALGEBRA 

IS a fpecious Arithmetic, or an Arithmetic in Let- 
ters ; it cbnfifts of Addition, Subtradtion, Mul- 
tiplication, Divifion, Involution, and Evolution, &c. 
or it is the Art of abllraftReaibiMDg upon Quanuty, 
by general and iadefinite Reprcfentations, in order 
to refolve Problems^ invent Tbeorems, and to de* 
monilrate both. 

ADDITION. 

Rule ift. If Quantities are alike, and have the 
fame Sign before them, to be added together, 
put down the Sum of the Coefficients with the com- 
mon Sign before them, and the Common Letter af- 
ter them. 


EXAMPLES^ 


( ^35 ) 


EXAMPLES, 


1+2 


a. 

w 

• 


^» . 

1 

, 


*u . 


• 


C/D 

. 



J 

X 

-5« ■ 

7* 

2 

12^ 

~4<i 

3>f 


3' 3* 


— 9« 


I(Mf 


2*+y 


iV. 5. x+2 in the Margin, oppofice the third 
Step, (hew you, that the firft and fccond Steps arc 
added together, and the Sum is placed againft the 
third Step. 

Rule 2d. If the Quantities to be added have dif. 
fercnt Signs before them, then put down the DifFc- 
rence of the twa Coefficients, wich the common Let- 
ter after ir, and the Sign bf the greater Quantity be- 
fore it. 


E X A MP L E S. 


I-f2 


1 

2 


4v 

X- 


3^ — i2a 

* —5^ 


1 2Arv— .7^^+16 


A^ 


14 


To explain why an Affirmative Quantity. added to 
a Negative, is made fo much lefs, as the -Negative 
is in Value, let us imagine a Perfon to tiave 40;^ 
Pounds ; this Quantity reprefents the Value of his 
ready Money, Lands, Plate, Debts, &c. in his Pof- 
feflion, or owing to him \ this 40;^ would be the real 
Sum the Perfon is worth, if there were no Debts due 
from him to others.* But let us fuppofe he owes 

i7^> 


( 136) 

lyx^ which, tho* it be fomething real, is yet of a 
direft contrary Nature to what is due to him, and 
muft be exprcfled with a direft contrary Sign, and 
in the Nature of Debts, muft deftroy fo much of 
the Perfon's Eilate, as the Debt is in Value, Hence, 
if thd Debts equal the Eftate, they deftroy each 
other, and the Pcrfon is worth nothing. If the 
Debts exceed the Eftate, the Perfon is then worfe 
than nothing *, but if the Eftate exceeds the Debts, 
it is an Affirmative, and the Perfon's real Worth is 
the Difference, 

Rule 3d. If the Quantities to be added be of dif- 
ferent Kinds, and fuch as will not incorporate, put 
them down in any Order, one after another, with 
their proper S'gns before them ; and this is all the 
Addition they are capable of. The Addition of 
compound Algcbraick Quantities, is performed by 
collefting the feveral Members of every particular 
Species into as many Sums as there are Species 5 
and then putting down the Sums in any Order, with 
their proper Sign before them. 


1+2 


EXAMPLES, 
y — i 4a — 20 


3p+J tf— ^ 7w+i2A;-f-4^^4.4^ — 20 


i+i+3 


I 

2 

3 

4 


ibb — ^xx — labc — 15 
idd — ibb'{'abc^ 7 

^abc-^bb^ 1 2'\'idd 


SubtraHion 


( nr ) 


« 

IS performed faiy chaoging tbe SigO'pf every parti- 
cular Member of the Quantities to Ipie fi^btn^ft^d^ 
t. e. making every negative JMcnaber ^|iirn(^4tive> 
and every affirmative Mejnber negative, and (he^ 
adding it to the other, (or fuppofing them changed) 
^r fmce it has been already obferv^d* the fqfattrtc* 
ting any one Quantity from another, is the fame i^ 
E^ft as adding its contrary ; and fince changing 
the Sign of every Member to be fubtra&ed, renders 
that Quantity juft the contrary to what it wa$ befpre^ 
it is evideiit, th^t after this Change it mi^y be addec]^ 
and that the Smn of this Addition wiU be the true 
ence. 


1 

2 


1—2 


E X 4 M J" LE ^. ^ 

IX — 2X i2xy 5^+12^ 

9c ^x $xy za^\b 


—lOfli + 4^x 4- 7»i 
-{-loa -f-iox-j- ^^ 


— 8» 


rf*. 


««>■ 


•20^ ^6x 


'tn 


MuUiplicativn 


(138) 


MuhipUcatim of Algebra, 

RULE. 

IF the Multiplicator and Multiplicand have Signs 
both alike, that is both affirmative, or both ne- 
gative, the Produft will then be affirmative; But 
if one be affirmative and the other negative, then 
the ProdiiA ^vill be negative. Multiplication of 
limple Algebraick Quanriiics, is performed, firft, 
by multiplying all the numeral Coefficients together, 
and then putting down after the Produft, the Let- 
ters in both Fadtors, the Sign of the Produft being 
prefixed to it. The Multiplication of compound 
Algebraick Quantities, is performed by multiplying 
every particular Member of the Multiplicator into 
all thole of the Multiplicand^ and then reducing the 
whole into the leaft Compafs poffible. 


1X2 


E X AMP L E-S. 


xy lixym — linry ^-^iimn -{- ^6xrm 


IXW 


I 

2 

3 
4 


X + m 
X -^ m 

xx+mx 
-^-mx-^-mm 


3+4 Isl xx-^-zmx^mm 


IX 


1X3* 
1X24 

1X5^15' 


1 

2 

3 

4l 


( »39 ) 
4Jf— 5« — 16 
3*— 2<»+5* 


mm^^ 


1 2XX — I ^ax-^^xb 

2 qxb—2 gab^i 0$b 


♦ • * 


Dhifion of Algebra 

. • « 

IS Qdly the Reverfe of Multiplication, and all the 
Operations in this Riile may eafily be perform- 
ed, by confidering that the Quotient multiplied by 
the Divifor gives the Dividend. ^" ^ • . ''• * 

Rule I ft. If the Quantities have Ifke: Signs, but 
00 Coefficients, expunge theQuantiltes in the DiviL 
dend that are in the Divifor, and put- the Sign + 
before the Quotient, 


I-r-2 


xy 

X 


EXAMPLES. 
-^-A-;y am'\'btn '— i^x-^^x^ 


^x 


^y 


\ - 


m 


I < «>• ■« 


a-\-b 


X 


-«—* 


T 2 


Rule 


< HO ; 

Rule 2d. If Quantities have Coefficiehft» divide 
them as in cdtnmon Arithmetick, and eic{iunge the 
Quantities as before. 


1 


I-t-2 


I 


E X A MP L ElS. 

t Bm 49xy 1 2am — 24x«i 
6x — 5w 6m 


«M 


S" 


—7y 


2a — 4{X 


Ruk ^d. If the Dj^ifoi- and Dividend ht tJie 
lame, the Quotient is one. 


i-i-2 


i] ^ 


k X A MP t^ 5. 
mr 7 «» 4- 4 MB 


iA>« 


Rvde 4!^. If the Quantrttes hi tbeDivifor'^^rc hot 
ifke 'them iii tfhe Divideikd, .put them xioum as yta 
<lo a Viilgar Fnaaion, , 


EXAMPLES. 


• 

Divide xnrjf by nr ; place it thus 


xmy 
nr 


Divide 5^+4^ by ^n'\'r -, it will ftartd thus 

If the Learner accuftom himfclf to afk thcfe three 
Qucftions, it will make Divifion cafy, Firft, what 
Sign X into the Divifor, will give the Sign prefixed 

to 


< «4t ) 

to the Dividend ; fecondljr, what numeral Coeffici- 
ent of ^e Quotieiity X into the nuHienU Coefficient 
of the Diviior will make that of the Dividend ; and 
ihirdly, what liters x into tbofe of che Divifor, 
will make thofe of the Dividend ? The Signs, Co- 
efficients, and Letters, which arife upon afking theie 
Queftions, will be the true Quotient fought, as well 
in compound as fimple Algebraick Quantities. 

EXAMPLES. 


i««^«a 




^mmmmm 


mm 


—i^iyyy — 72xxyy 


• ^ — 3 Sxxyy-^- 8 ixxxx 
— 36xxx!/'S4Xxxy 

f '^£^xxy+tixxxx 
S4xxxy'^iixxxx 


■•«m4»i 


Involution 


\ 


4 


: t 

I 


( 142 ) 

1 ■. ♦ 

INFO L U T I N 

Is the Multiplication of like Qpantities, or.th<? 
raifmg of any given Quantity to any defired 
Power, 


EXAMPLES. 


I 0.2 


or thus 


X 
XX 


^x 

X 
XXX 


XXX 
X 

xxxx 
x^ 


xxxx 

X 

xxxxx 


xxxxx 

X 


MH 


xxxxxx 


X' 


' This axa=:aaj or a*^ is a Squard. And aa^nf 
^:=jaaa^ or tf% is a Cube. xxxxx:=^xxx^ or at*, is Bi- , 
quadrate of .y ; or the fourth Power of ;?, &c. 


I X yi 

1^2 


x+y This is called a Binomial Root. 

x+y " 


xx+xy 

xy+yy 


5 X5 

5^y 

I ^ 3 


6 
7 

8 


xx+2xy+yy The Square of ^r+j^, 
'x-\-y 


xxx+2xxy'\'X^y 

xxy'\'2xyy-\'yyy 


XXX+ %xxy+ 3xyy+yyy. The Cube of x+j'. 


i+X" 


I xy 


I 

2 

3 

4 


f 143 ) 

jf-^. This is called a refiduiU Root. 
x-y 


XX — xy 


5 XX 

5xy 

X ••3 


6 

7 

3 


xx—'2xy+yy. The Square oif x--;^. 


WMi 


"-^xy-^ ixyy — yyy 


^m^mmmmmi 


xxx-^^xxy+ixyy—yjy. The Cube of ^—^. 

One may involve in this Manner to any Power 
whatever, by the Muhiplication of any Power by 
ijt5 Root. 

iM x+y ht involved to the 7th Power. The 
Powers from a Binomil have + before every Term, 
as you fee by the Involution of x +^. 


14- 2 




now thefe joined, the 7th Power of xJ^y ilapds in 
this Manner, without the Unic«. 

N. B. The leading Quantity x^ decreafes in Arith- 
metical ProportioA ; the other Quantity jf, increafcs 
in the fame Proportion. 


To 


f 144 ) 

T(> Bni tht Unicat^ Sir Isaac N^^t^ii ^as this 
Method. 

«— fl ^^^"""i v^^*^"^* w^'^'^3 sj^"^^ ^ji^'^^y 


IX — x-r- X— r X— |-^ X"r- X 


' . 'WW 


I * 3 4 5 6 

X——, &c. 

7 

To explain this Theorem, m is ^e exponent of 
the Power, that is m is 7 in the 7th Faw^, ^ ki dio 
6th Power, &c. The Mc(uiing is riris, iX7-rOa 
7-7-1=7, the firft Uftke. Thcn^ 7x7— « *f=6=7 
:k6342, and 42 -?- 27P2 1 cheiecpnd Unic^. Then 
21x7^— 2=105 -f*3=35, the third Unica, Then 
35rX7'^3ac«40-f'4=35, the fourth Unicce. Then 
35X7'^4=^io5't- 50:21, the iifth Umcaa. Then 
21x7 — 5=42-1-6=7, the 6th Unicae, then 7x7— 
6=7-^7=1. Now the Unica? being united to the 
above Fowei9, viU ft»Qd i^ tbe ^lowjog M^n* 
ncr. 



EroLuriQN. 

A S Involution is a Multiplication, fe ^volution 

A\ is a Species of Divifion. If the Power g^vca 

have no Coefficient prefixed to it^ and its Index caa 

be divided by the Index of the Root required, 

the Quotient will be the Ind^x of the Root fought. 

EXAMPLE. 


( H5 ) 


EXAMPLE. 


I VV 2 

I ft!) 6 


x' 


*«/ 

. *«/ r« 

x^ 


*'y 


x"- 

% 

*»j»* 

*» jr» r* 

X 


;vjy 

^jyr 


iV. B. The Figures- 1 vu 2, i vu 3, &c. denote the 
Index of the Root to be extraftcd. 

If the given Power have Coefficients, then you 
muft cxtradl their Roois, as in Arithmetic. 

EXAMPLE. 

1 81*^ ii^6x^ ji^ 

2 gx* i^x^y^ 

But if the Root required cannot be truly extraftcd 
out of both the Coefficients and Indices of the given 
Power, then it is a Surd, and muft have the Sign of 
the Root required prefixed to it. 

.EXAMPLE. 


I vv 2 

I VU4 


I VU 2 


2| s/^\ 


To'difcovcr readily the Roots of all compound 
Powers in general, mind that if either the Sum, or 
difference of feveral Quantiues be involved to any 
Power, there will arife fo many lingle Powers as 
there are different Quantities. 

U EXAMPLE. 


( 146 ) 

» 

EXAMPLE. 
^+y+ n fquared, it will be as follows: 

Here is the xx^ yy^ nn ; fo that one may conclude 
the Root is *'4-J'+», as the Signs are affirmative. 
When you have extradtcd the Root, involve it a- 
gain to fee whether it amounts to the fame, if not, it 
is a Surd, or not right evolved. 


Algebraick FraEiions. 

AL L Operations in Quantity are performed the 
fame as in Numbers, fo that an Infl;ance or 
two of every Sort will be fufficient. 

RED U Cr I O N. 

TO change Fractions into one Denomination. 
Rule, Multiply the Denominators for a new- 
Denominator, and every Numerator into all the 
Denominators but its own, for a hew Numerator. 


EX4MPLE. 


( »47 ) 


jr "■ r yr 


EXAMPLE. 

X ny 

7 ~ 


a b ^ay hx 


3^7/ . . xrJ nyyd -laery 
d yrd yrd yrd 


To bring Integers into FradHons. 
Rule, Multiply Integers into the 
Denominator for a new Numerator, 
and under place the Denominator. Example, re- 
duce a-^-c to a Fraction, whofe Denominator is d^ 

Ml i_ daA'de 
It Will be — — . 


To reduce any Quantity to the Form of an im- 
proper Fraftion, as *-fjj or >, draw a line of 
SeperationJ and under it v/rite i, then it will 

ftand thus, -^j 


X 

or — . 
I 


* To reduce Fraftions to its, or their lowed Terms. 
Rule, expunge the Quantities that are alike in both 
Numerator and Denominator, and put down the 
Remainder. 

EXAMPLE. 

^ izbcd ^bcd , 


U 2 


JDDITION: 


C 148 ) 


ADDITION, 

4+4 the Sum is, -^-— -. Add ^ + — + -^ 
b ^ a ^ bd q ^ r ~ y 

+ A the Sum is J>^^"+^f^"+g^'"4?^^ 

tt qsyu 


SUBTRACTION^. 

From — take — , ic will be ^^^, _ .^ -• 

m 

$abf—2cJx 

MULTIPLICATION, 

EXAMPLES. 

t 

^ s qs * s ^ ^ r s r 

nrsx4->nry4-ssx+sy ^^ r s t u x 


rstux r 


stuxy 


DIVISION. 


•^ 
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DIVISION, 

INvcrt yoiir Divifor, and then x as in Multiplica* 
rion, and the Product will be the Quotient de- 
fired. 

EXAMPLE 

Divide — by — ; place it thus: -i- i~(?l!l 
s ^ i ^ ^ P J s\ps 

Divide — | by -r- + -7. Reduce, and In- 

vert, and it will ftand thus : 

,, , J— ^— ( J \ L the true Quotient. 


I N V L UTI O N, 

INvolve the Numerator into kfelf for a new Na* 
merator, and the Denominator into itfelf for a 
new Denominator. 

EXAMP LE. 


~ - - &c 


EVOLUTION. 


I 

1. 


( '50 ) 

EVOLUTION, 

Evolve the Numerators and Denominators, 
EXAMPLE. 

4«« in 

N. B. If it has no Root prefix the Sign i/* •» 
s/\ &CC. 

EXAMPLE 

xxyy xy 

nnn s/nnn 


Of SURDS. 

THEY are fuch Numbers as can't be exaftly 
expreflfed in Figures, and are called irrational 
Numbers. 

Their Reduftions were difficult, but now are al- 
moft ufelefs ; and decimal Arithmetic has rendered 
them more capable of exaft Expreffion. 


Addition 


r 


C i5») 

Addition and SubtraSiim, '. . 

IF they be Homogenal, add or fubtraft the ra- 
tional Part, and to their Sum or Difference join 
the Surd. 

ADDITION. 


1+2 




loxi/ ac 




g^i^aa+cc 


U 


SUBTRACTION. 
yy/xy yxi/cc ^yi^aa+Fc 


ji^xy 


S^cc 


Tfy/aa^cc 


2d. If the Surds be Heterogcncal, add or fub- 
traft according to the Signs. 


ADDITION. 


1 + 2 


1 

2. 


y/xy 
jy/nx 


^xy/aa 
Zyv^zx 


mm 


I — 2 


SU BT R AC T 10 N. 
x/xy 

y/nx 


\/xy — v'nx 


Multiplication. 


( «52 ) 

MULriPLICATlON, 

IF the Surds be Homogena!, take away the Sign 
and it is do ne ; fo the %/ xyxi^ xyzzx^ sind i/xx+ 
aax i^xx-i-aa = xx-i-aa. 


1X2] 




3 




^xx-^yy 
^Xx — -jjy 


v/^ 


x^bcaa-^-cdaa 


^xxxx-^ 


wy: 


If rational Quantities be joined t6 the Surds, then 
multiply the rational ma the rational, and the Surd 
into the Surd, and joiii the Produdts together. 


I 


1X2 


xVmH 


Sfti/r . 


I 


^ III 


3'Sxyvmnx iZxnys/mnf^ry 6oi/xny 


{A 


VW 


!i%5s?; 



Divifion of Surd ^luantities. 

IF the Quantkies' are pure Surds of the fame 
Kind, and can be divided off, without leaving 
a Remainder, divide them, and to their Quotient 
prefix their radical Sign. 


EXAMPLES. 


( 153 ) 


1-7-2 


E X A M P L E. 




\^yn 


^ xxxx — yyyy 
Vxx'-yy 


■«• 


i/jr ^/xn^bb 


i/xx+yy 


If Rational Quantities are joined to Surd Quan- 
tities of the fame Kind, divide the Rational by the 
Rati nal, if it can be done, and to th«r Quotient join 
the Q^iotient of the Surd, divided by the Sjrd, with 


its iirlt radical Sign. 


EXAMPLES. 


^dx^^xyn 

id\/y 


2 '^>yn\/ynxx'\'dcxx 
4y\^xx 


x\/xn 


5x;ii/yn+dc 


^ 


Involution of Surd ^antities. 

WHEN the Surds are not joined to ratio- 
nal Quantities, they are involved to the 
fame Height as their Index denotes, by taking a- 
way thtir radical Sign. 


EXAMPLES. 


1^2 


%^x 

X 


\^xxJ^yy 
xx-^^yy 


V xx-^yy 
xx-^yy 


When 


( '54 ) 

When Surds are joined to rational Qiiantities, in- 
volve the rational Quantities to ihe fame Heic^ht as 
the^ Index of the Surd denotes -, then multiply the 
involved Quantities into the Surd Quantities, after 
the radical S gn is takep away, as before, 

EXAMPLES. 


I O' 2 


1 1 xv^yy . S^y'xx+yy 

z[ x^yy 2^xxxx^2^xxyy 




1(^3 


3 AT : ^x/xx^yy 
I 'jxxxxx'\- 2 jxxxyy 


^•S^^^*^0-^0'§J'^€"^©*Sf*3'^@'Sf^^^'^'i§l'^^ 


A 


E^U ATIO N S. 

Lgebra folvcs Problems by Equations. In 
Equations we make ufc of five Procefles. 


The fii ft brings each Side of the Equation to an 
entire i''ra<5tion. 

T'^e fecond, brings Equations into Integers, by 
nu^ cipiyin^, alternately the Numerator of each Side 
into the: Dtnominator of the other. 

The third, brings by Tranfpofition the feveral 
Members of ^ the unknown Quantities to the fame 
Side of the Equation, C'^/zJ to that Side, which af- 
ter Tranfpofition, will render them Affirmative. 

The 


^ 


( ^55 ) 

The fourth, tranfpofes all loofe Quantities from 
the Side of the unknown, to the other Side of the 
Equation. 


The fifths finds the unknown Quantity, by di- 
viding the whole Equation by its Coefficient. 

EXAMPLE. 


• * 


f-'I2 1=1- + 6 

3 5 


4-^ 1-3^ 


t X 3 

3 

3X5 

4 — lOAT 

5 90 

6 -T- i 

4 

5 
6 

7 


2^ + 36 = 


IZA- -f- 90 


JOx "^ iSo :=z 1 2 A- -f- 90 

180 = 2X + 90 , 
90 =: 1x 

45 =^ 


2X4 


3 X6 

4 — 18^ 


f-+5 = ¥ + . 


3Ar-U20 


6 

5*-+ 1 2 


20*- 4. 48 

3*- + 20 zi ^— - 


iSjf -j- 120 := 20^- 4- 48 
,5! I 20 =: 2J»p -f. 48 
5—48 6 72 = 2x, 
6 V2 7I 36 = ;, ' 


N. B. The three Dots in the Margin fignify 
Ccnfcquently. 


X 2 


EXAMPLE. 
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EXAMPLE. 


1 X8 

2 X JO 

3 + 400 

4 + 240 

5 — 70* 

6-^2 


7* 


_ 9* 
5 = -^ 

^ lO 


S 


• * 


8 
7 X — 40 = ^—- — 64 

3 70V — 400 n 72flr — 640 

4 70-*^ = 72;^ — 24O 

yOx + 240 zzzyzx 
6 240 = 2* 

7 1 20 = AT I, 

' .i-j* — 8 = 74 — 4- 
9 '^ 12. 

5jr— 72 _ 888— 7Ar • 


2X9 

3 X 12 

4+ 63* 
5 + 864 

6 -r- 123 


4 

5 
6 

7 


799y U^3y 

72 = 

' 12 


9 

6ox — 864 = 7992 
123* — 864 zz 7992 
123;^ = 8856 
X zz 72 




63X 


9 • 


1X6 

3x8 

4+j6* 

6-r-I4 


4 

5 
6 

7 


6 


T— 4=24 


AT 

"8 




jr — 24 192 — X 

~r" ~ 8 

1152 — 6x 
v-24=— 8— 

8*-^ 1912 = 1152 — 
14X — 192 = 1152 
14*= 1344 
*■ =: 96 


6* 


EXAMPLE, 


( »57 ) 


2X5*^6 
3+864 
4 — 640* 

5^8 


E X A M P L E S. 


iz8 


2t6 


3*— 4 5*—* . 

3 640^ — 768 == 648^*^ — 864 
4640^^4.96 = 648^ 

5 96 = 8*^ 

6 I2=:;r 


1X3 

2X4 

3 + 48 
4—3** 

5 VU2 


XX JZ 


XX 


12 


;rjf— 4 


3 

4 

5 
6 


4A*— 48 = ^JfAT— la 

4*^ = 3**+ 3^ 

XX == 36 
' = • 36 = 6 


iX2*+3 

2X4*— 5 j3 
3+"5 4 
4—1 14* 5 
5^66 |6 


4; __ s? 

»*+3 4*— 5 
^^ — "45+171 

180*-— 225 = 114^4- 171 
1 80*'=: 114^4 39^ 

66* 1= 396 
*• n: 6 


- > 


•) 




EXAMPLE, 


n 


2X«— 3 

4+120 

5-35* 
6^7 


3 
4 

5 
6 


( t58 ) 

. £ X AM P L £. 

42* _ 35* 


X—^2 


*— 3 


42* := " — - — 

*— 3 

42*— 126 = 35.«— 70 
42* = 35* +56 

7* = 56 
* = 8 


\ - 


1 X 16 

2 + 128J3 

3 -^5 k 
4W2 15 


5Af* 


16 


8= 12 


5** — 128 = 192 

JTX := 64 

* =5 y/64 = 8 



, Of ^uacfratic Equatiom^, and' theif 

SQlutioHs. 


T 


Here are three Forms of Quadratic Equations^ 
asfolIo!ivsi 


I ^9f + 8*-. = 240. This is the firft Form*' 
j2 A?^ — 8* £= 48. The fccortd Form. 
iVl JB« 8 is the Coefficient. 


In 


( H9 ) 

In either of thefe Forms, this is the practical Rule 
Take half the known Coefficient and fquar^ it ;. a[nd 
add that Square to both Sides of the £quauon| and 
then the 'Forms will (land thus : 


I CCD 


4 XX — Sx -{- J 6 = 64 


Now Evolve thofe Steps, to find the Value of jr. 


3 vu 2 

4VV 2 

6 + 4 


5 ^-{-4=3:1/256=16 

6 •^—4 = 1/ 64^=8 

8h.= i2 • 


And in this Manner you muTl proceed in all Que* 
ftions belonging to either of thofe Forms. 

|[| i6«' — *-*■ — 48. This is the third 
Form. 

« 

The Rule for this Form is this. Change all the 
Signs in the firft Step on both Sides the Equatibo, 
(that is, what' has the Sign 4. before it, muft have 
the Sign — , and what — muft have nttore) and 
then the Equation will ftand thus, putting the Square 
of X to the left Hand, 


J changed 

2 CCU 


XX 
XX 


i6x = -^48 

16* + 64= i6 


N. B. 64 added to —48, gives the Sum i6. 


3 vv 2 

4 + 8 


4 
5 


* — 8 = •16:^4. 


Mgehaical 


( i6o ) 


Algehraical Problems^ and ^eftions. 


No. I. 
HAT Numbers are tbofe whole Difference is 


wi: 


I 


1+ 2 ,3 

Z-9 4 
4-5- 2 
i>yttwift.|6 


and their Sum is 6^ ? 

;if + 9 = the greater Number. 
9c — the lead. 


2* + 9 = 63 

2* =54 

;ir = 27 the Icaft Number. 

^ 4- 9 = 36 the greater Number. 


Proof. 36+ 27 =63 

36 — 27= 9 

No. 2. 
What two Numbers are thofe whofe Difference is 
8, and the Quotient of the greater divided by the 
lefi is 3 ? 


3 X* 

4 — * 

bychftift. 


4 

5 
6 

;l 


A- 4- 8 = the greater. 
X zr thelefs. 
x4-8 
-T— = 3 


* + 8 =s 3* 
2«- = 8 • 

«■ = 4 the leaft Number. 

* + 8 = 1 2 the greater. 


Proof. 


12-4 
12-7-4 


8 
3 


No. 3. 


i; it, ) 

What. Numbef is th^. whofc ^d Pitt exceed! its 
!o'QrtirPirfby9?' 


Then 

Ms 

3X4 
4 ^^3* 


I 

2 

3 

4 
5 


V » 


t I 

> I 


1 

» 

r 


* b the NUdiber- 

— 2± 4r 4^0- - 
3 4 ^ 

4 '^ 

X = X08 th6 Number - • 


Proof. 108 -f- 3 =s 36 

108 *f- 4 =i 27 

Attd 36 — 27 =s 9 


J 


» « • • A ^ 


" " • ^ No. 4. 

What Number is thf c wtofc third Part added to 
its fourtjb Jfart, the Npmbci^ will be ^5 I 


"H -. • 


Then 


4 ><: 3 


o 


3X4. 


< 1 


• • 




Nuoiber. 
35 


'■; I 


T 


105 


■ • -^ 4 -^ 

4 4^ + 3^ =i 4id 
15 7* = 420 -• - 
161 * ='60 The Numbert 


6o-f-4=iJ 
And 20 +^5 = 35 


f * 


•1 .• 


< I«») 


No. 5. 

"What Nambci- is thiit whbfe ihird Pkrt*. 
equal to its fourth Part ^ 3 p 


4, » 


1 

1 X is the Number. 

• 

Then '. 

1 

IX X ^ 

4 = ~ + 3 

3 4 ^ ^ 

1 

2x3 ■ 

^ X 12 83^4- 9 


3X4 4 4* — 48 — 5*4-3^ 

4 + 48 5 4* = 3* + 84 

5 —• 3* 6 * s= 84 


* — 

Proof. 84 

-^3 = 28 

• 

84 
And 28 

^And 21 

-^4=21 
— 4 = 24 
+ 3=24 


• ■'. ' No. ».'•■ ■'■ • ■ 

What two 'Numbers arc thofc whofc Difference h 
5, and the Difference* of their Squares is 95 ? 

1 1 A* + 5 is thfe gi^eatcft Number. 

21 * is the Icfs Number. ^ 

;irAr+iojr+25 thc^Squarc ortjie greater, 

XX the Square of t))e lefs. 

iOAr+ 25 = 95 . 

iQjf zz.yo ^ ^ 

jf = 7 the lefs 
S\ x,+ 5 = 1 2c the greater. 


1^2 
2^2 

3 — 4 
5-^5 

6 -r- 10 

by the I ft. 


3 

4 

5 
6 

7 


Proof. 12 — 7= 5 
And 12 X 12 = 144 

And 7X 7= 49 
Then 144 — 49= ^5 

No. 


^ 


C f«3 > 

No. 7. 

What two Numbers arc thofe whofe Sum is 60, 
and the greater is to the lefs, as 3 to 2, 

1 3 A- is the greater. 

2 %x is the Icfs. 

3 5Jfsr6o 

4 x= 12 

5 3* = 36 the greater Number. 
61 2;^ = 24 the leaft Number. 


1 + 2 

by the ill. 
by the 2d. 


Proof. As 3:2 :: 36 : 24 
For 2 X 36 = 72 
And 3 X24=3:72 


No. 8. 

yjhzx, two Numl?cr& arc thofe whofe Sum 1^56, 
and the greater is to the lefs, as 6 to 2 ? 

i| 6;r = the greater* 
21 2;r = the lefs. 
8^ = 56 

6* = 42 the greater. 


3 

4 


1 + 2 
3-^8 . 

bytheifi.|5 

by thc2d.l6| a* = 14 tl»e l^fs, 


No. 


No. g. 

What t^ :NMrpber^ arc i:.hpft,>jrhofe DifFcrencx^ i^ 
&4, and the greater is to tlje lefs^. as 4 to i ^ 

4*- = the grpatcr Nupiber, 
X = the Icfs N'qmbcr^ 
I — 2 

bythe^ft.bi ^ B'*^, *^^ prefer/ 

' Proof. As 4 : I :: 112 : 28 
For I X 112 = 112 

And4X28=.ii2 


I 

2 

i 

4 


3*= 84 

* = 28 the ieaft. 


• c 


No 10. 

There is a Wall whofc Length i$ double it^ 
Height, and its Heighf qi^intuple its Breadth, anc} 
it contains n^o Cubic Fpet, I demand the J^cngth* 
Breadth; apd lleight of the W^l ? ' ' ' ' ^ 


?X2X3 

4-^50 

by the2d, 
bythe3d. 


I 

2 

4 

5 
6 

% 
S 


Af :;= the Breac^th, 
gx ;=! the Height, 
joxz=i the Length. 
50*^^= 1350, 

XXX zz: Z7 

*•:;;= 3 ihe'^readth. 
54f r- 15 the Height; 
10^ :;^ 30 the Length, 


Proof. 3 X 15 = 45 
And 45X30=1^59: 


No. 


( ifis ) 


• «» 


yfe rcfld, that formerly berwecn^ the Mountain 
^h'ornax^ and the Town Haliic; tlierc was i Trench 
dug, whofc Length was thifcy Tim?^ its ^Breadth, 
and the Breadth triple its Dcptft, aridits whole Capa- 
city is 138240 Cubick Feet 5 I demand its partrcular 
Dipenfions ? r ' '^' 


1X2X3 
4-7-270 

4 vu 3 
by the3d. 


I 

2 

3 
4 

5 
6 

7 
8 


^ = the Depth. 

3^? ==■ the Breadth.,-, ,• 

90X 1= the Lcngtlu , . . . 

270X' = 1 38 240V .' , . 

AT =± 8 Feet the Dmth, 
2x zz 24 Feet the Breadth. 
90^ =720 Feet the iiCngih. 


proof. 8 X 24 = 192 
And 192 X 7?o = 138240 


No.' 12/ 

« ... . , ^ 

The Temple of JE/culapius^vf^^ built in Form of 
a reftangled Triangle, one of wRdfc Sides was 12 
Paces, and the Sum of the other two was ^6 Pac^s ; 
I dcnqs^nd each Side fcperately ? 


Let 


k 


I 


7 


c j6e ) 

Let J = 369 and lar n s^ 12 


I 

2\ 


1^9 

Then 
7 + 2J* 

8 — Jr;r 

by the ad. 


X =: theHypotheQufeofchet^mngfe. 
-— ^ = the unknown Side» 
d» s the known Side. 

iJ — 2SX + X9f 

nn 

xxzzss — 2i9f ^- ^x^ + ff8 by the 47 of 

the firft of Euclid, 
XX -{^ 2SX sz ss -^^ XX J^ nfi 

2SX zszss^m 

X = L±2? 21S 90 the HypothcBufe. 


5 
6 

7 

8 
9 


10 
11 


IS 


s — y=:;i6 — 00= i5 theunkn€>wi] 
Side. 


Proof. 36x36^^296=: Jj» and i2Xi2=i44=iMr« 
And 1296-f I44srt440=ii+)y» ; this di- 
vided by 72=2^9 gives 20 in theQuoti* 
ent the Hypothenufe. 
And 20x20=400, the Square of the Hypo* 
thenufe, 12X12=144, and 16x16=256 
+144=400 


No. 


( 1^7 ) 


No. la- 

I am a brazen Lyon, n^ two Ejts^.mj Months 
and the Sole oY my right Foot, are ,fo pcimj f^vetsU 
Pipes, they fill a Ciftern, the. right Eye fills it in 
two Diys, the left in* three, and die Sole of my 
Foot in 4, but my Mouth* can fill it in < 6 Hours ; 
tell me in what Time they faa filldthe iCiftern when 
they all run together ? ..„.,!.. 

^ ss the requited Tinic, * .. S 

^ ^^c t^aanti(y carried 4iitoi!he Cifteta 

by the Mouth. 

-x the Quantity tarried by the rightEyc. 

< ^)die)QuaiHiiy(<!Mie<l-b7 the kit Eye: 


I'.f 


^T). 


A- 


1^ Ae^QiMn^'cWtiad by thfc <Sol6bf 
the right Foot. 


Then by >l^firi£Hon w^get'thefdllowtingEqua* 
tion. ' " ' ' ':' ^' " ' 

6 


6 X 96 

7X72 
94^1464 






9 


96*'" ;♦ 

19* + iJf = 96 


I Si^Sx -{-. ^6« = 69 1 2 

1464* =& 6912 

= 4, ~ rs the Time required^ 


No. 


I 


IM ) 

Nb. • l'4, 
' • • WKar Numbw is thatj'whtift' #, •^, » ;' ' M i hi- 


> I 


4 I > / I 


U ..' 


2X12 


3 

4 


Ecjiiacion. 


r yrn .r. <! ,v i 




12 


« » . • « 


Mj 


I. r 


1 : 


i5* = i55Jf +. 12 

. 3* t=.ii ' 

' * » . •- -« 

. . No, 15. . 

Three Pcribns J^ 5, C, make a 'Contributidni 

whwil^ia the wh<>k^a[)PVPit$.itOv7^ i)ou]^ of which 

i^ contributes a certain Sum, ^ as mtich as ^, and 

-it^n. Bpunds oyeri,;^iitd>G(^ mjuth a's ^ at^d J3 tbgjt- 

ther; I demand their, feveral ContribHjtiohs ? 

X n A ^ Contribution. 

2^ + io = C's Contribucibn: 

4^ = 56 1 -. _ 4. - , , 
* = 14 = -rf's Contribiifton j 

Proof. .^^*s Co(itribui|on 14^ 

". "' ^'iJ's*=:*i4-4i;iO= i4 

C^s Contritiatibn ' . j8 


14-2- 

1+2 + 3 

4 — ao 


I 

» • 

3 
4 

5 
6 


!■. 


- "^ » 




76 


Nd 


i 


( 1%) 

No. i6.- 

One hath fix Sons, and every one is 4 Years ol- 
der than his next younger Brother, and the oldeft is 
three times as old as the youQgeft. I demand their 
feveral Ages ? 

* = the Age of the youngeft. 
*• 4- 4 the Age of the next, 
jf + 8^ ^he Age of the next. 
*• -f- 12 zr the Age of the next. 
*' + 1 6 — the Age of the next. 
;k' + 20 = the Age of the oldeft. 
3;, = ^+20 

2x s=a20 

^\x n 10 


Then 
y—x 
-T- 2 


'1 

2 

3 

4 


No. 17. 

It is required to divide the Number S4 into two 
Parts, that three times one Part, may be equal to 
4 times the other ? 


1 + 2 

bythcift, 
bytheid. 


il 4^1?= the greater. 
^1 ^x = the lefs. 
' 'Tflf = 84 


2 

3 

4 

5 


7^ 

jf = 12 

4;^ = 48 the greater. 

3* = 36 the lefs. 


/ 


No. 


p 
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No. 18. 

It is required, to divide the Number 60 into two 
Parts, that y of the one may equal 4* of the other ? 

8* = the greater Number. 
2 yxz=, the Icfs. 
i5Ar= 60 

8jr~32 thegreater. 


1+2 

3 -^ ^5 
by the I ft. 


3 
4 


5 


bythe2d.J9l 7* =28 thclefs. 


No. 19. 

One has a Leafc for 33 Years, and being aflced 
how much of the Time was expired, anfwered, that 
4- of the Time paft, was equal to ^ of the Time to 
come. I demand the Time paft and to come ? 


1 + 2 
3 -f- II 
bytheift. 
by the 2d. 


1 

2 
2 

4 
5 
9 


6x ^ the Tinte paft. 
gx = the Time to come. 

11*^=33 
x-3 

6x^ iS Time paft. 

5^ = 15 Years to come. 


No. 


/ 


( IJl ) 


No. 20. 

It is required to divide the Number 48 into two 
Parts, that one Part may be three times as much a- 
bove 20, as the other wants of 20 ? 

liJ2o + 3Ar s=s the greater Part. , 
2 20— •*• = the IcK Part. 
40 + 2^ == 48 

2X9S» 8 
*=s 4 

20 + 3* « 32 the greater Part. 
20 — ;r = 16 the lefs Part. 


1 + 2 

3 — 40 

4-7-2 

bytheift. 
by the 2d. 


3 
4 

5 
6 


7 


No. 21 

Two Perfons, -^and 5 engage at Play ; ^has 72 
Guineas, and B 52 before they begin, and after a 
certain Number, of Guineas won and loft between 
them* A goes away with three times as many as B. 
I demand the Number won and loft ? 

1 *• = the Guineas won and loft. 

2 52 — X = £*s laft Stock. 

3 72 + ;k' =8 yi*s laft Stock. 

4 72 + * = 156 — 3** this is jB*s laft Stock 
X by 3 / 

5 72 + 4^= 156 

6 4^; ess 84 

7I X « 21 the Number of Guineas won and 
loft. 


Then 

4 + 3^ 
5-72 
6-7-4 


Z2 


No. 
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No. 22. 

Two Perfons, A and 5, fpcaking of their Crowns, 
fays A to B^ give me five of your Crowns, and I 
(hall then have as much as you. Says Bto ji^ give 
me five of your Crowns, and then I lhall*h&ve three 
times as many as you* How many had each ? 

1 9C = A^s Crowns. 

2 X + 5 = A^s when hie had received five 
of/?. 

3 X -f- 5 e=3 i^'s when he had given A 5. 

4 ;^ + 10 = 5*s Crowns at firft. 
^ X — 5 = yfs Crowns when he had 

given B 5. 
6 Af 4. 15 « jS*s Crowns when he had re- 
ceived g of A* 
x+ 15 = 3;? — 15 

^ + 30 = 3^ . 

2X = 30 - 

y eai 15 che Crowns A haJ. 

;tf + 10 = 25 the Crowns B had. 


Then 
7+ 15 

8 — Af 

9-^2 

bythe4thlii 


7 
8 

9 
lie 


No. 23. 


One meeting a Company of Beggars, gives each 
four Pence, and had fixteen Pence left 5 but if he 
had given to each fix Pence, he would have wanted 
twelve Pence. I demand the Number of Beggars ? 

X = the Number of Btggars. 
^ + 16 z:z 6x — 12 
^\ ^ -■{- 2S zz 6x 

2X = 28 

y == 14 the Number of Beggars. 

No. 


Then 

2 + 12 

3 — 4^ 

4-^ 2 


4 

5 


i 


( ^73 ) 

No. .24. 

One had three Debtors whofe particular Sums he 
had forgot, but he finds from his Accompts, that 
vfs and 5's together, amounted to 38 Pounds, 5*s 
and C*s to 52 Pounds, and Cs and A^s to 42 
Pounds. I demand the Particulars ? 


Then 
And 

I +3 
4— 4 

by the 2d. 
bythejd. 


I 

2 

S 

4 

5 
6 

7 

8 


38— X: 
14 + y : 
2X +14 
2X = 28 
^ =; 14 = 

.38—^ = 
14-f- ^ = 


= 5's. 
= C's. 
:= 42 == yf'and C*s.. 

=: A's Debt. 
=: 24 n 5's Debt. 
28 = C's Debt. 


No. 25. ' 

Find a Number which being multiplied by 12 and 
48 ^dded to the Produft, as much may be produ- 
ced as if the fame Number was multiplied by 18 ? 


Then 

2 — \2X 

3-6 


X =z the Number fought. 

12;^ + 48 = iSx 

6x=4S 

X =z 9 the Number fought. 


No. 


( »74) 


No. 26. 

A Man goes with a certain Sum of Money to a 
Tavern, where he borrows as much as he had then 
about him, and out of the whole fpcnds cijght Shil- 
lings ; and thus he goes on to four Taverns fucccf- 
fively, borrowing as much Money as he brought 
thither,and out of the whole fpending cightShillings, 
till he has nothing left. What Money had he at 
firft? 


I 

2 

3 
A 

6 
6 

7 
8 


X zz his Money at firft. 

2x = Money at firft Tavern. 

2X — 8 = his Money left. 

4^ — 1 6 z: Money at fecond Tavern. 

4X — 24 = his Money left. 

8* — 48 = Money at third Tavern. 

8^ — 56=: his Money left. 

i6x — 112= Money at fourth Tavern. 

l6x — ^20=0 

i6x= 120 
10-7- 16 |i i| ^ = —r- ys, 6d. his firft Sum. 


Then 

p -|. 120I10 


I 


No. 27. 

A Pack of Cards being laid into any Number of 
Heaps, fo that the Spots on the under Card of each, 
added to the Number of Cards laid thereon, may 
make 12, by giving the Number of Heaps, and the 
Number of Cards left, to find all the Spots on the 
bottom Cards ? 


I 

2 

3 
4 


6z 

52 


r 175 ) 

= n the Number of Heaps. 
= r the Number of Cards left. 
= w the whole Pack. 
= the Number of Spots required. 


It is evident, that the Number of Spots on the 
bottom Card in each Heap, being added to the 
Number of Cards will make thirteen ; there- 
fore the Number of Spots and Cards together, 
in all the Heaps will be i3», from whence fubtraft- 
ing the Number of Spots, there will remain the 
Number of Cards only. So there arifes this Equa^ 
lion. 


I3» — x=:w — r. 

xz=ii^n — m 4- r =::45 the No. of Spots. 


No. 28. 

A General difpofes his Men in a fquare Form, 
wd found he had 300 Men over ; but when he 
thought of enlarging the Side of his Square by one 
Man, he found he (hould want ^9 Men for that 
Purpofe. I demand the Number of Men in the 
Army ? 

X = the Side of the Square. 

XX + 300 = the Army. 

X -{- I the Number of Men dcfigncd 

for the Side of the Square. 
XX ^ 2X -{- 1 
XX ^-ix J^ 1 — 349 = x^ -{- 300 

XX -{- 2X ^^ iz=. 649 + XX 

IX -{- I zz 649 

2X = 648 

9I ^ = 324 Men in the Side of the Square. 

No. 


Then • 

5+349 

6 — XX 

7—1 

S -7- 2 


4 

5 
6 

7 
8 


( 17^ ) 


No. 29. 

It is required to divide 20 Shillings into 20 Pie- 
ces, confifting only of Sixpences and half Crowns ? 


Then 


2+3 14 

4 — 20 

5 -4-4 |6 
bythc2d.l7 


X = the half Crowns. 

20 — xzz the Sixpences. 

gx = the Number of Sixpences, into 

which the half Crowns may bereduced. 
4^+20=40 the Number of Sixpences 

in the whole, 
4^ =: 20 1 

y = 5 the Half Crowns. 
20 — X = 15 the Sixpences. 


Then 


Na 50. 
Divide 24 Shillings into 24 Pieces, confifting on- 
ly of Nine- pences and Thirteen-pence Halfpenny's? 

1 1 Af =: the Ninepences. 

2 24 — ^x=theThirteen-penceHalfpenny*s. 

3 iSx = the Halfpence the Nine -penccs 
may be reduced to. 

648 — 2JX the Halfpence theThirteen- 
pence Halfpenny's may be reduced to. 
5 648 — 9^1? = 576 the Halfpence in 24 
Shillings. 
648 = 576 + gx 
72 = 9 X 

;c iz 8 the Nine-pences, 
9 24 — ;; z= 1 6 the Thirteen-penge Half- 
penny's. 


3+4 

•5 + 9^ 
6 — 576 


7 

8 


by the 2d. 


No. 


( ^77 > 

No. 31. 
What two Numbers are thofe, that the gff ater 
is three times the lefs, and the Sum of their Squares 
is five times the Sum of their Numbers ? 


I 

2 

1 + 2 3 

1 e- 2 4 

2.<^ 2 5 

4+5 6 

Then 7 

7 -r- lOX 8 

bytheift.|9 


3;^ =: the greater* 
X =• the lefs. 
4X = their Sunn 

loxx znz the Sum of their Squares* 

^ = 2 the lefs Number. 

3:v = 6 the greater Number, 


No. 32. 

A Gentleman hires a Servant for a Year, or twelve 
Months, and gives him for his Wages fix Pounds 
and a Livery Coat of a certain Value ; but at the 
End of feven Months the Servant obtains Leave to 
go away, and receives for his Wages fifty Shillings 
and the Livery Coat, which was his juft Due. I 
demand the Value of the Coat ? 


Then* 
And 

3 X 12 

4 — 600 

5- 7^ 
6-5 


X = the Value of the Coat. 
X + L20 = the Year's Wages. 

7^+840 , 

■^ — zr~ = ^ + 50. 


yx + 840 = lix + 600. 
5| yx 4- 240 = i2x . 

5^ = 240 

7I ;i^ =: 48 Shillings, th^ Value of the 
Coat. 

A a No. 


No. 3j. 

Two PerfoDS, A and B travel together, A with 
ICO I. B with 48 L and they meet with a Company 
of Robbers, who take twice as much from A as from 
B^ and lelft A three times as much as they left B. 
I demand what they took from each ? 


5 + 3^ 

6— -1 00 

bythe 2di 


1 Af = the Money taken from B. 

2 2x = the Money taken from A. 

3 48 — ;f = the Money they left B. 

4 100 — 2;? = the Money they left A. 

5 100 -^ 2^ = 144 — 3^ 

6 100 + y = 144 

7 ^ = 44 the Pounds taken from B. 
8| 2X =: 88 the Pounds taken from A. 


No. 34. 

Divide- the Number 90 into 4 fuch Parts, that 2 
being added to the firft, fubtrafted from the fecond, 
multiplied by the third, and dividing the fourth, 
may make them all equal. 


2+3+4+5 
6x 2 

7-r9 


I 

2 

4 


:^ 


X = the Number fought. 
;r — 2 = the fitft. 
X + 2 = the fecond. 

— the third. 
2 

2^ = the fourth* 
4X + -^ = 90 

8^ + X = \%o 

X = 20 the Number fought; 


Proof. 


( »79) 


X+2 = 

IT "" 

2X = 


Proof. 

1 8 which wi(h two added r: 20 
22 when two is fubtra&ed =20 

10 when multiplied by a = 20 

40 divided by 2 9 do 

90 


No. 35. 

Suppofe a Fifh's Head was five Foot long, and 
us Tail was as long as his Head and half his Body^ 
ind his Body was as long as his Head and Tail^ I 
demand the particular Dimenfions of it f 


^+3 


4x2 
5 — ^ 


31 
4 


5 
6 


X = his Body. 

— + 5 q= his Tail 
2 ^ ^ 

5 = his Head* 

— + io = x , 


X + 20rz 2X 

20 = X the Body. 
^y'^"*^J7[^ + 5 ^ ,5 the Tail, 


No. 36. 

The Sparians hired three famous Painters, Arcefi-^ 
laus^ Euphranio^ and Onajia^ to adorn with Pi<5tures 
the Lefibe Crotanorum ; they agreed to give Arcefi- 
laus4oxty Shillings a Day, Eupbramo was to have 
fifty, and Onafta fixty per Day, and the Work was 
finifhed in 1 20 Days ; and when they was paid for 

A a 2 their 


' ( i8o ) 

their Work, according to Agreement, they all three 
received equal Sums, I demand how many Days 
each Man worked according to this Proportion ? 


4 X 20 

5 -^ 74- 

by the 2d. 
by the 3d. 


I 

2 

3 

4 

5 
6 

7 


X = Onafsas's Time. 

— =: Eupbramd*^ Time, 

— =; Arcefilau$^% Time. 
= 120 


20 

74;v = 2400 

16 • . 
;^=: 32 — the Time Onafias worked. 

37 

— = 38 — thcTime jE«^Artf wV work'd 

— = 48 — the Time -/fr^^/j«^ worked. 
4 37 


No. 37. 

A Man and hisWife found by repeated E::perience, 
that a Barrel of Beer which lafted them both twelve 
Days, would lad him in her Abfence twenty Days. 
1 demand how long it would laft her in his Abfence ? 


Then 


4^8 


I 

2 

4 


X =3 the Time.it will laft her. 
20 Days the Time it will laft him. 
12 : 8 ::^ ; 20 

^x z=L 240 

;f = 30 the Days it lafts her in his Ab- 
fence, 


No. 


( i8i ) 


No. 38, 

A Vintner has two Sorts of Wines, which equal- 
ly mixed, will be worth fifteen Pence a Quart, but 
if he mix them in the Proportion of 2 to 3, that is, 
after the Rate of two Quarts of his bell to three of 
his worft, the Mixture will then be worth but four- 
teen Pence the Quart. I demand the Price of each ? 


1X2 

2x3 
3 + 4 

6 — 70 


bythead.lS 


x=the Price of a Quart of the beft. 
30 — xzzihc Price of a Quart of the worft. 
2X:=z the Price of 2 Quarts of the beft. 
90-^3y=thePrice of 3 Quarts of the woril 
90—^= 70 Pence, the Price of 5 Quarts 
when mixed. 

90 = 70 + ^ 

y = 20 Pence, the Price of a Quart of 

the beft. 
30 — x= 10 pence, the Price of a Quart 

of the worft. 


No. 39, 

There are two Places, ^and B, 154 Miles di- 
fliant from each other, from which two Perfons fet 
out at the fame Time, with a Defign to meet one 
another, one travelling at the Rate of three Miles 
every two Hours, and the other at the Rate of five 
Miles every four Hours. I want to know how long 
and how far each travelled before they meet ? 


« + 3 


4X4 
5-4-11 161;^ 


1 
2 

3 
4 


( 182 ) 

X =: the No. of Hours each travelled* 

— = the Miles the firft travelled. 

z 

— = the Miles the fecond travelled. 
4 

4 

ii^n 616 . . 

= ^6 the Hours each travelled. 


No. 46. 

One fets out from a certain Place, and travels 7 
Miles in five Hours -» and eight Hours after another 
lets out from the fame Place, and trave;Is the fame 
Road at the rate of five Miles in three Hours. I 
demand how long and how far the firft travelled be- 
fore the fecond overtook tnm ? 


Then 


5x3 
7 -f 200 

S — 2\X 

^ -^4 


I 

2 




8 

9 
10 


X zz the Hours the firft travelled. 

X — 8 z= the Hours the fecond travelled, 

— = the Miles tl^e firft travelled. 
5 

5*^ — 40 


3 

5XW.40 


the Miles, the fecond tiaveJled. 


5;v — 40=2: 


7^ 
5 

2IAr 


25^— -200 = 21;^ 
i^x » 21^ + 200 

4X=200 

X = 50 the Hours the firft travelled^ 


by 


bythe 2cl. 
by the 3d. 

by the 4th 


II 

12 

«3 
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X — 8^:42 the Hours the fccond travelled 

^=70 Mtlcs the firft travelled. 

— =70 Miles the fecond travelled. 


5 
5*" 


No. 41. 

Certain Noblemen made a Progrefe for their Plea- 
fure, every one of which carried the lame Number 
of Pounds. The Number of NoUemen was equal 
to the Number of Servants each carried with him 5 
the Number of Poqnds each Nobleman carried was 
double the Number of Servants they all bad amongfl: 
them» and the Sum of all this Money was 3456 L 
I demand the Number of Noblemen^. Servants, and 
Pounds each carried ? . 


3 X^ 

4-^2 

5 ^^3 
bythe 2d. 

bythe 3d. 


I 

3 
4 

5 
6 

7 
8 


X =: the Number of Noblemen. 
XX = the Number of Servants. 
2XX = che No. of Pounds each carried. 
2XXX = 3456 
XXX = 1728 

X = 1 2 the Number of Npblcmen. 
XX =: 144 the Number of Servants. 
2XX = 288 t^ Pounds each Noblcmaa 
-carried. 


No. 42. 

There are two Numbers which are to each other 
as 3 to 2, and the Sum of their Cubes is 4375..^rr, 
the two Numbers ? 


1 

5 

C 184) 

r 3X = the greater Number^ 
t 2^ = the lefs Number. 

1^3 31^7^*^ 

2^3 4 ^^^^ 

3 + 4 5 35^^^' = 4375 
5-T-35 6^XA?=:i25 

6 vu 3 7^ = 5. 

by the ift. 8 3;^ = 15 the greater Number. 

by the id.^zxzz 10 the lefs Number. 


No. 43- 
A Clock has two Hands turning upon the feme 
Center, one turns round in 12 Hours, the other in 
16 HoursJ I demand the Synodical Period of thefc 
two Hands, that is, how many Revolutions each 
Hand makes before the fwifter Hand retakes the 
flower ? 

N. JS. After the two Hands fct out from the fame 
Place, the fwifter Hand muft make one Revolution 
more than the flower, before they can come together 
again. 

I \x = the No. of Hours in this Synodi- 
cal Period. 

— the Number of Revolutions the 
' ^ fwifter Hand makes. 

-r the Number of Revolutions the 
flower Hand makes. 


a— 3 
5X16 


Ir 


• • 


6 
7 


X 

16 . 


X T- = 12 


16 


6x 


l2xz=L 192 


= 192 


7-5-4 


7-^4 


by the 2d. 

by the 3dJio 


8 


X — 
12 

X s 

16 
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48 the Hours in this Synodical 

Period. 

: 4 the Number of Revolutions of 

the fwifter Hand, 
: 3 the Revolutions of the flower 

Hand. 


No. 44.. 

A Perfon being afked what o'Clock it .was, an- 
fwered, what was then palTed from Noon, was equal 
to T of ^^^ ^^ remaining till Midnight. I de- 
mand the Hour i 


Then 


I 

2 

3 

4 


X =s the Time from Noon. 
1 2 — iv = the Time remaining to Mid- 
night. 


4X 5 

5+3^ 
6-J- 8 


ime remammg* 


3±l3f_|oftheT 

36— 3^- 

5 
5^ = 36 — 3^ 

7 ;r s= 4 4. 1= Hours from Noon. 


by the 2d.|81i2— 4*=: 7 t = Hours to Midnight. 

No. 45. 

The Epicurean Greeks accounted their Thrium a- 
mongfl: their moft delicious Dainties. It was a Kind 
of Cake, or Wafer^ of a determinate Weight, 4^ of 
it was of the fineft Wheat Flower ; 4^ of it was of 
EggS) together with an Ounce and half of Lard, 
and the fame of Honey ; to thefe they added 
a Hetnina of Milk, which contained 9 Ounces ; 
thefe Things mixed in this Proportion, was baked 

B b upon 


( 186) 

t 

upcn a Fig-LeaF. I demand the Weight of the 
whole Cake, and the Weight of each Part ? 


2+3+4+5 

6x12 

7 — 6x 

8 -^6 


X = the Weight of the whole Cake. 
— the Weight of the Flower. 

J = the Eggs. 

3 = the Weight of Lard and Honey, 
9 = the Weight of the Milk, 

6x , 

12 
6x + 144 = I2X 

144 = 6x 

X = 24 Ounces, the Weight of the 
whole Cake. 


No 45. • 

A Captain being to maihtaiQ a Fafs with a certain 
Number of Men, of 416 Foot of Ground, placed 
his Men in a right Line, at equal Diflances one from 
another, the Vacancies being iuHkient to receive no 
more than two Men a-piece ; but finding by this 
Means he could defend but 250 Feet of Ground, he 
enlarged his Lme, by opening his Vacancies twice 
as much as before, by which Means he found him- 
telf juft able to make good the Fafs above-mention'd. 
I demand the Number of his Men ? 


2X2 


1 

2 


X = the Number of Men. 
X — I =: the Number of Vacancies, 
2X — 2 = the Number of Meii fuffi- 
cient to fill the Vacancies. 

I + 3 


' + 3 
Then 


3X2 

1+6 
Then 

5 and 8 

9X5**-4 
10x3*— 2 

II-)i-1000 

12— .1248X 
13 -r- 2 


8 


9 
10 

(I 

12 

•4 


( 187 ) 

3Af--^2= the Men lufEcient to fill the 
whole Line. 

— ^ == theQuantity ofGround each 

Man ftood upon. 
4^ —4= the Men required to fi|I up 

the fecond Vacancies. 
5* — 4 = the Men fufficient jo fill 

the whole Line. 

^' the Quantity of Ground each 

Man Rood on. 
416 _ 250 


, lacovi— 1000 
416 z: -^-2 

1248^-^ 832 = |250Jf— lOOD 
I 248<v 4. 16$ ;qj^ 1 2£0;^ 
2X = 168 

X =:; 84 the Number of Men required. 


No. 47. 

One buys a certain Number of Eggs, i of which 
he bought at two a Penny, and the other 4- at thi^e 
a Penny ; all which he afterwards fold at 5 for two*- 
pence,,and contrary to his Expeftation, loft twelve 
Pence. I demand the Number he bought ^ 


I 


3 

4 


X 

X 

2 

X 

2 
X 

7 


the Number of Bgg3 bought, 
the Number at two a Penny. 

the Number at three a Penny. 

; the Price of the former. 
B b 2 


( 188 ) 


3+4 
Then 

8X5 
9X 12 

XO — 24Jf|II 


5 - =p the Price of the latteii -^^ ' 

6 

^ i? = what he fold them for. 
5 

7 If ~ what he avcs for the whole. 

— - + 12 =r — 
S »2 

2J^ + 60 ?z -^ 
iGJ24;if + 720= 25-^ 


X = 720 Che Number rf Eggs bought, 


No. 48. 
One begun the World with a certainiSutn of Mo» 
ney, which jic improved fo well by Tradje, that at 
the End of the firft Year he had doubled his firft 
Stock, excepting 100 Pounds expended for the Ufe 
of his Family ; the fame he continues every Year, 
doubling his liftYear*s Stock, excepting 100 Pounds 
per Ann. as before, and at the End of 3 Years he 
found himfelf three times as rich as before he begun 
Trade. I demand his firft Stock ? 
1 1 1 5tf = his firft Stock. 

2x — 100 = his Stock at the End of 

the firft Year- ^ 

4^ — 300 = his Stock at the End of the, 

fccond Year. 
8j^ — 700 = his Stock at the End of 

the third Year. 
8x — 700 =: ix 
61 8x= 3Af -f 700 

I7I 5^ = 700 

181 X = 140 Pounds his firft Stock- 
No. 


Then 

5 + 700 
6—3^ 

7-^5 


( iH ) 


One drawS' a certain Quantity of Wine out of a 
full Veflel, which held 8 1 Gallons, and then filling 
ir up with Water, takes a fecond Draught of a& 
much Wine and Water together, as before of Wine 5 
and fo he goes on taking an equal Quantity, at every 
I)raught, and ftill recruiting the Veflel with Water, 
whereby it happened that after the fourth^Draughc 
thus made, there remained but. 1 6 Gallons of Wine 
in the Veffel, all the reft being Water* J demand 
how much he> took^out at a Draught ? 

N. B. As the whoje Quantity of mixfd Liquor 
before Drawing, is to the pure Wine before Drawing, 
fo is the Quantity of miud liquor after Drawing to 
the Quantity of pure Wine after Drawing. 


X z: the Quantity of Winie in the Caik 
after firft Draught, 

Y- Wine after fecond Draught. 
^^^ == Wine after third Draught. 


Then 

5x531441 

6 vv 2 

7 w 2 


4 


6561 

XXJCX 

53H4I 
xxxx 


mi' Wine after fourth Draughts 


*i=:i6 


, 53H41 
6 xxxx =;: .8 503056 
71**=: 2916 

8| ^ = 54 = the Wine in Calk after firfl 
Draught. 


No. 


( 190 ) 

No. 50. 

• C«^</ complained that Ae Mufcj'had taken awav 
hisArrows, Clio fafth he hath taken 4, Euterte ' 
naliai, Erato ^Melpomene ^^^, TerpJicLjll 
Pofyhmma^o, Urania 105, and Calliope^ the moft 

I have but 5 left. How many had he at Hrft ? 


Then 

2x7, 
S^K 8 


^ 


• • 


5 — 900;? 

6 -r- 500 

t^'the ift. (8 


4 

< 

5 
6 

7 


6oAf = the Number of his Arrows. 

~+rg- + 500^.35*. 
/- 420X 

^°* + T" + 3500 = 175;^ " 

480X 4. 420* +2Sp'oO = i«66* 
1400* = gooA? -f 28060 ' ' 
•500* = 28000 - ; ' ' ' 

€0* - 3360 the Np. of hi, Arrows, 

• - ' ' ' 

No. 52.- 

Two Men fpe^king of their Pounds, fays ^ to^ 
my Pounds are ,n Proportion to you^: i 3 to 2 
Yes. fa^^s 5, ^d tjic .Sum; of our Poundi, is in 
I^opornon to .he Sum of the Square* ofioorPounS 
as I to 13. How many Ppuiids. had each? 


If/' 


I>2. 

3 + 4 
1 + 2 


il3*=y^'sPounds. 
2 2x =z B's Pounds. - 

9*Af = the Square of ^s;. . • 
4*'* = the Square of ;^s 

13** = the Sum of thci^ Squares. 
6| 5^ = the Sum of their Pounds. 

' Then 


3 

4 


( »90 


Then 


(7 
i 8 

8 -r- 13* I 9 


5*: 13XX :: j: 13 

I^xx = 65* 

by the iftJibl 3* = 15 = ^j Pounds! 
by the ad.liij 2^^ = 10 = flV Pounds. 


No. 52. 

A General who had fought a Battle, upon re- 
viewing his Army, whofc Foot was thrice the Num- 
ber of ius^Horfc, finds that before the Battle ' 

120 of his Foot had defcrted, and of his Horit ' 
+ 120, befides ^ of his whole Army wasfent into 
Ganfons, (reckonuig the Sick and Wounded) and 
\ of his Army remained, the reft being either (lab 
or taken Prifoners ; now if you add 3000 to the 
Slam, the Sum will be equal to half the Foot he had 
at the Beginning. What Number of Men were in 
the Army ? 


l+a 


4+5+^7 
3-8 


3 
4 


60* =r Foot, 
20*'=: Horfe. 
80* = the whole Army. 
5* — 120 the Number of Foot that 
deferted. 

* + 120 the Number of Horfe that 

deferted, 
20* = the Men in Garifon. 
30* the Number that remained. 

5I 24* + 3000 ='30* 


6 

7 
8 


( 19^ ) 


9 — 24^ 

10 -^ 6 
by the ift. 
by the 2d. 
12+13 


iqj 6xr=z$aoo 
iijx= 500 
i2| 60'^= 30000 
ijl 20^=100002= 
(141 86^=40000= 


theNo. bf his Fo6t; 
the No. bf his Hoffe, 
the wtiole Army, 


'No. 53* 

One bought three Books, whofe Prices were in 
Proponion as 1 2, 5, and i ; now if the Price of the 
fit ft: be doubled, of the feoond ttebled, and of the 
third quadrupled, the Sum of » thefe Products will as 
tnuch exceed fifty Shillings, as thie Sum of the Prices 
of the grcatcft and middle is below twcnty^fivc Shil- 
lings, l^ere^ what did each coft ? 


1X2 

2 X3 

3x4 

4+5+6 
1 + 2 

Then 

9 + 50 
10+ 17* 

II -r 60 

by the 2d. 
by the ift. 


1 

2 

3 

4 

5 
6 

7 
8 


9 
10 

II 

12 

13 

«4 


1 2^ = the Price of the greateft* 
^x ::= the Price of the Middle* 
X = the Price of the leaft, 

24* 

4* 

43^ 
lyx 

43*— 50^25— 17;? 

43«=75~'7* 
6o*=75 

x = ix ShilIings=3|J. 3d. the Price of 

theleaft. 
5x^6 i ShiHingsss6i. 3^. the Price of 

the fccond. 
12;^ = 15 Shillings the Price of the 

grcatcft. 


Na 


( t9i ) 


No. 54; 

f'ind a Number, which if acjded to icfelf, and the 
Sum multiplied by the fame, and the fame Number 
ftill fubtraaed from the* Produdl ; and laftly, the 
Remainder divided by the fame^ that it may produce 

'3? 


2 X*^ 

5 X* 
7 -T- 2* 


I 

2 

3 
4 


7 


;ir = the Number fought. 
2* . 

2** — * 
— - .='3 

A'z=7 the Number fought. 


No. 55. 

Divide 36 into two fuch Parts that if 12 be added 
to the firft, and 6 to the fccond, the former may be 
double the Sum of the latter ? 


Then I 2 

I + I2 3 

3 + 6 4 

Then 

5x2 

6 + zx J 

7 — 12 8 

3^3 I 9 

jbythe2d. Iio 


* = the greater. 
36 — * = the Icfi. 

X -|- 12 

42 — * 

«+I2 


= 42 


* + 12 = 84 —2* 
3*+ 12 = 84 

3*= 72 

;v = 24 the greater. 

36 — * = 12 thclefs. 
Cc 


No. 


J 


( t94) 


No. 56. 

Divide 3 5 into two fuch Parts, that if the lefs be 
multiplied by 12, and the greater made more by 6, 
the Multiplication will be twice the Addition?. 


Then 

1 X 12 

2 + 6 

3 -^^ 

6-7 
by the 2d. 


^ = the leaft Part. 

36 — ^^ = the greater Part. 

I2Ar 

42 JT 

6;r = 42 -^— A* 

7^ = 42 

jr = 6 the lead Part. * 

8| 36 — -* = 30 the greater Part. 


I 

2 

3 
+ 

5 
6 


No. 57 

Find the Side of a Cube whofe Superfices is to the 
Solidity, as 6 to 11? 


• t 


5 -^ XX 

6-6 


I 

2 

3 
4 

5 
6 


X = the Side of the Cube. 
6xx = the Superfices. 
XXX zz the Solidity. 
6:11 :: 6xx : ^a-j: 

6 XXX = 66;ir;r 
6;^= 66 

;r =: 1 1 the Side of the Cube. 


No. 58. 

There is an Army to which if you add -J:, 4-» ^^ 
4 of itfelf, and take away 5000, tre Men remaining 
will be 1 00000. Whit ^is the Number of the 
Army? 


1+2+3+4 
Then 

6 -=- 35 

by the ift. 


1 2x = the Army. 
6x = -^ the Army. 
8^ = 4 of the Army. 
9* = I of the Army. 

25;^ = 105000 

A- =3000 

12*' = 36000 the No. of the Army, 


No. 59. 

Find the Side of a Square whofe Area is to the 
Sum of the Sides, as 45 to 1 2 ? 


Then 

And 

Then 

5 "^ 12* 


I 

2 

3 
4 
5 

6 


* = the Side of the Square. 
4* = the Sum of the Sides. 
**■ = the Area. 

t 

45 : 1 2 : : *jr : 4*' 

12*^= i8o;r 

;f = 1 5 the Side of the Square. 


No. 60. 

A Perfon being afkcd how old he was, anfwcred, 
if I quadruple 4 of my Years, and add 4. of them 
+ 50 to the Produft, the Sum will be fo much a- 
bove 100, as the Number of my Years is now be- 
low 100. What was his Age ? 


Then 
And 

2 + 3 
4 — 100 


\\6xz=i his Age* 

il i6x = ^ oi his Age quadrupled. 

3 3^ + 50 =? 4 his Age and 50 

4 19^ + 50 

2I 1 9Af — 50 = 100 *- 6x 

C c a 


5+ 


5 + 6j( 

6 + 50 

7-^25 
by the ift. 


t 19O 

6 255^ — 50= loa 

7 25Av= 150 

^\6 x:zz ^6 his Age. 


No. 61. 

> 

One being afked what Hour of the Day it wa?, 
anfwcrfid, the Day at this Time is 1 6 Hours long, 
now if 4 the Hours paft, be added to \ of the Rc^ 
mainder, you will hav^ the Hour defired^ reckon- 
ing from Sun- rifing. What was the Hour ? 

i 

I 

2 


Then 
And 

3X2 

4X3 

5+4* 
6 — sx 

7-T- 7 


18 


a; ss the Hours paft. 

16 — jf = the Hours remaining; 

X . 32 2X 


;^ 


2 


3^ 4. 64 — 4x=^ 6x 
10 A- = 3^^ + 64 
7^ = 64 
*• =5 9 T the Time paft. 


by the 2d. I9I 16 — a; = 64 the Time remaining. 


No. 62. 

Divide the Number 50 into two Parts, fo that the 
greater Part being divided by 7, and the left multi- 
plied by 3, the Sum of this Produft, and the former 
Quotient may make the fame Number propofed, 
which was ^o. ^ere the Numbers ? 


12 


7*8=5 the greater Parr. 
50 — 7* = the lefs Part, 


Then 


Then 

3 + 2'* 

4 — 50 

6-r- 20 

bytheift, 
by the 2d. 


(195' ) 
* + 150 — 21* = 50 

2l«f + 50 =*+ 150 
21* = * •^ 100 

20* r: 160 

7* = 35 the greater Part. 
9J 50 — 7* = 15 the icfsPirt. 


3 

4 

5 
6 

7 
8 




No. 63. 

If a Man gains 30 Crowns a Week, how much 
muft he fpend a Week to have 500 Crowns to- 
gether, with the Expence of four Weeks remsun' 
ing at the Year's End ? 


Then 

3 — 500 

4 -^ 56 


I 

2 

6 
4 


X z=: his weekly Expence. 
52Ar = his yearly Expence. 
S6^+ 500= 1560 
56^ n 1660 


XZSi lo XT' 


No. 64. 

A Labourer, ifter 40 Weeks in ^hicfr he had 
been at Work, lays up 28 Crowns, Icfs the Pay 
of thrpe Weeks, and finids he had expended 36. 
Crowns more the Pay of 1 1 Weeks. ' What Pay 
did he receive per Week ? 


] 

1 * « his weekly Pay.. 

4 

1 46*"= his whole Wag-s. 

Then ^ : 

5 28 — 3*+36+ii*=:4o* . 

3 + 3* ' 

J 28+36-1-1 iAr=43;r 

4— HAT / 

; 64=32Jr 

i 5 -^ 32 < 

) *=2 Crowns his weekly Wages, 


Nq. 


(198 ) 


No. 65. 

A Son aflccd his Father how old he was, his Fa- 
ther anfwcred, if you take 5 from my Years, and 
divide the Remainder by 8, the Quotient will be 4 
of your Age ; but if you add 2 to your Age, and 
multiply the whole by 3, and then fubtraft 7 from 
the Product, you will have the Number of the 
Tears of my Age. ^ercy the Age of each ? 


Then 

4+1 
5— 8jf 

by the ift. 
by the 3d. 


3 

4 


8*+5=the Father's Age. 

x=4- of t^^ Son's Age. 
3;r=the Son's Age. 

gjr=8*'-|-6 

8^+5=53 Years the Age of the Fa- 
ther. 
8 j 3*= 1 8 the Son's Age. - 


No. 66. 

Find two Numbers, the Produft whereof is 240, 
and triple of the greater divided by the lefs is 5? 


I 

2 

1x2 3 

3^ ^5 4 

4 vv 2 5 

by the i ft. 6 
by the ad. 17 


5*^the greater. 
3*=the kfs. 

l5XX=i24.0 

xx=:^\6 

5^=20 the greater Numfcer. 
3^=12 the lefs Number. 


No. 


( 199 ) 


No. 67, 

Find two Numbers, to the Sum if you add 6 the 
¥^hoIe (haU be double the greater ; and if you Tub- 
trad 2 from their Difference, the Remainder will be 
half the lead ? 

I 2xs= the Sum 
Then 2 x+ 3= the greater Number. 
1—2 3 X — 3= the leaft. 
Then 4 4= the Difference lefs 2=half the leaft. 
Arid 51 8= the leaft Number. 

5 and 4 |6| 14= the greater Number. 


No. 68. 

Two Men have a Mind to parchafe a Houfe va- 
lued at 1 200 1. fays J to 5, if you give me ^ of 
your Pounds I can pay for the Houfe alone ; but, 
fays B to J, if you give me -1: of your Pounds, I can 
pay for it. How many Pounds had each ? 


Then J 3 

3-^6 4 
by the ift. 

by- the 2d.j6 


r=^s Pounds. 
3Jir=jB*s Pounds. 
6*'= 1 200 
^=200 

4*c=:8oo Pounds 
3;rz: 600 Pounds 


:A*s Money. 
zB*s Money. 


No, 69. 

Divide 100 twice into two Parts, fo that the ma- 
jor Part of the firft Divifion may be three Times the 
minor Part of the iecond Divifion ; and the major^ 
Part of the fecond, may be double the minor Part 
of the firft ? 


Then 

5 + 6* 

6 •— 100 

bythe3d. 
bythe2d. 
bythcift. 


I 

2 


4 

5 
6 

7 
1 8 

9 

10 

II 


( 200 ) 

^x^ major Part of the firft Divifion* 
100— 3;irz=:mmor Part of the firft. 
loo — *«*major Part of the lecond Di* 

vifion, 
ATsttminor Part of the fecond Divifioiii 

I OO— -A±5:200—- 6x 

^^+5*=20O 
5*'=: 1 00 

x=20 the minor Part of the fecond Di* 

vifion. 
10 -^A-sSo the major Part of the fc-* 

cond Divifion* 
100— •3;r=40 minor Part of the firft 

Divifion, 
3jr=6o major Part of the firft Divifion. 


No. 70. 

Find three Numbers, fo that the firft and ^ the 
Remainder, the fecond and 4 the Remainder, and 
the third and ^ the Remainder, may always make 
34 ? Let *, y^ and z, be the Numbers. 

2 + -^ = 34 
+ 

t X 2 4 2Jc + J'+z=68 

a xs 5 S^ + '+zssioz 
3X4 6 4z + x + :y=i36 

5-4 7 2? — *=34 

5x4 8 4« + 4*+i2j>=:4o8 

8—6 I 9 3*+ ii;r = 272 

6 74"-** 


■ 


( 201 ) 

» 

7 + * 

10 

* + 3f=2y 

4 

iQ X 3 

II 

3*+i02=6y 

'4 

9 -i-ii 

12 

jiy — 102 = 272— 6y 

» .' 

•ii+6y&c. 

«? 

17^=374 



i 

•13-?- 17 

H 

y iiz22 the ftcond N<Jfflbcr. 


by the roth. 

«5 

* 3= 10 the firft Number. 


by the 4th. 

16 

z= 26 the third Number. 




No. 71. 

Tlirce Merchants, from three ftveral Fairs, nieet 
together at an Inn, where they reckon up their 
Gains, and find them amount to 780 1. moreover, 
if you iidd the Gain of the firft and fecond, and fuh- 
tra£t the Gain of the third from the Sum, you w^iU 
have the Gain of the firft 4- 82 ]. *, but if you add 
the Gain of the fecond and third, and from the Sum 
fubtraA the Gain of the firft, there remains the Gain 
of the third, —^43 1. What was the Gain of each i 


Then 

1 + 2 

» +5 
6 — 2 

by the 2d. 


I 

2 

3 
4 

5 
} 6 

7 
8 

9 
10 


bythe5th.u1 


X = tlurd Mw's Gain. 

698— .2^=the firft Man's Gain. 

78o=thcir whole Gain. 

098 — x-ir the Sum of the firft and 

third Man's Gain. 
82-J-;r— the ftcond Man's Gain. . 
2x-|.82=: the Gain of fecond and 

third. • ; 
4X — 6i6=:;if— 43 

3^=573 

xz=.ig I Pounds the third Man*s Gain. 

698 — 2;f=3i6 Pounds the Gain of 

the firft Man/ 
8 2 +*•= 2 73Pounds the fecondMan's 

Gain. 

D d No. 


( ^02 ) 


No. 72; 

A Hare bckig 5.0 of her own If ^ps ^foijbja Dog;, 
makes 4 Leaps to the Dqgs three ; buf tw^ |->Ci)^ 
of the Do^s are as miich as tbr/ee Leqps pf cb^ Har^^^. 
How many Leaps muft the PcK talj^e ^o c^^d^ 
Hare ? * 


/ • 


Then 


• • 


4X2 
5 — 9^ 

by the 2d. 
by thrift* 


4;ir^50=all the Hare leaps. 
3^=all the Dogs leaps. 
Dpgs :H%m : : Dogs. 


• • 


3x: 9^ 
2 


^ = 4^ + 50 
95ft=:8^+IO.O 

f?=; IOC); ^ 

30^=309^ all the Do^ Jeaps. 
4ffrh5P;3450=: all thl^ Haoe.leap& 


In three Bags is ^ cer^in Quantit^f of Pounds 
Sterling. • Thp Suqa wi thj?. firft and fccond Bag is 
twenty Pounds ; t^e $,^m of the JPoqnds in the fc- 
cond and third Bag^ i^ fp|^ty::eight Pounds ; and the 
Sum of tbe Pounds intii^i/s gr^ and thirc^ Bag 1.9 44 
Pounds i what Number of -Pp^nds i^ in, each Bag ? 
Let X, y^ and z be ^he Bigs.^ 


2— J 
1 — 4 


I 

2 

3 


;f+%==4^ 


jr— ^=4. 

2X=l6 


5-^2 


/ 


( 203 ) 


1 — 6 



4 

* 


ifq. f4. 


J • 


Tk^t are thKeNvnaibvt^ in GMntetrieal Prol^r* 
tii^y 2liid iibchy^ if rh^ DifleteM'e bietween' the Sum 
of tUeExtQcams and cHe Mean be multiplied by the 
Suob of the Extreims^ the Prbdli£i will iSb i i2<]f^; buif 
if the iaid Bffierences be rtmliiplied by the Sun!i 6f 
aU thi^e FroporiSo^a4sy the PrdduS: will be 14^6. 
What arc the Numbers ? 


Then 
And 

2 + 3 
4X ift, 

5 X^ 

6 -{-xscx 

8 — 1456 

by the 2d. 
J?y the jd. 


k 

i^ 


V — = the Sum of the Extreams. 


3 
4 


*= the Difference between the Ex- 

treams and Mean, 
1120 


,x 


~ ;r = the Mean, 


— 2 -w^— the^um of thcPropprtionali 


5li?f2f_.3.^ 


7 
8 

9 

MO 
II 


12 


I 


PCX zz 1456 


2240^^— ^;^ =2 1456* 

2240^ = 1456^^ 4" ^*^ 

XX. ^ H5^— ^24^ 
; ^^ =s 7.84. 

.;? = 28 the DifFcrfencc betwrxt th« 
ExCreams and Meanf. 

' '^* = 4^ the Sam of Extreams; 


X 

1 120 


X = 12 theMcatt 


D d 2 


No, 


( ao4 ) 

No. 75- -1. 

At fhebes^ in the Street that was called PrmiidiT^ 
flood the Temple of Euctia^ y6 Foot high, oppofitc 
CO which flood the Tepple of Boedrotnius-Apollo^ 
which was 57 Foot high^ and theDiftance betwixt 
them w{u 1 14 Foot, Between tliefc two Temples 
was placed the Statue of a Lyon cut in Marble* 
equi-diftant from the Top of each Temple, which 
was faid tp be dedicated to Hercules^ when he had 
defeated Ercbtmus^ King of the Orca^menians^ I 
want the Diftance the Lyon ftood from the Bafe of 
c^ch Temple ? 



5-Y/ 


114 


2 #nd 3 

4+ y^ 

g — mm 


1 

2 

3 

4 

5 
6 

7 


* = the leaft Diftance. 

mm -f- w =:j)y per Figure. 

nn + ss^2hc+ XX =^ per Fjgurc,' 

mm ts, nn + ss rrr 2sx 

mm^2S^z=. im + ^^ 

2SX '=*nn 4- iJ -^ mm 


Xz=i 


Diftance. 
And |8f ii|.4— AiF?68 xV the greatcft. 


the leaffc 


W^ 


No. j6. 

The Temple of the three Graces at -/f/i6^j flood 
upon a reftangled yfr^j, whofe Length exceeded its 
Breadth by three Pates, and the Diftance from one 
Angle to that which was diametrically oppbQte to it, 
exceeded the Length alfo by three Paces. I de- 
mand its Length, Breadth, and diametrical Di^ 
fiance? 



X+ 3 


idb 

2CC2 
3 yy 2 

4+3 
And 

^nd 


2 

3 

4 

5 
6 

7 


2y* + 6* + 9 = XX + i2;>r -f- 36 per 

Figure, 
w— 6af =: 27 

AT— 3 2S 6 

X =: gz=i Breadth. 

X + 3 = 12 =; Length. 

X '^6 zzj^ diametrical Diftance. 


No. 


* 
» 


(cio6 } 

IBuporthmdS' was aProroMtory of P#&p^fiy^^ ftin- 
ntng snCQ the S«a, oot far from t^ Iflafld Friean^i 
oppoj^ to the Gqlph at Scylla i otv this PKomoRiiH 
ty ftpod a Temple foay Paces long, divided mttt 
two unequal Areas ; the . greater wis dtdilcateci «o 
CWj, tfie lefs CO her Daughter ProfirfiM % the^Gs^ 
pacity of CfT^i's was 192 fquare Paces, Profitrpim^ 
was twice as long as it was broad. What was the 
Breadth of this Tennple } 


Then 

3 XX 

4-5-2 
Then 

7 w 2 


1 at; = the Breadth of the Tetoiplc. 

2 2ur =i^ the Length of Frofer'pini?%^ 

3 4J0 — 2X =? Length of Ctm\ 

4 40X — •- 2x^=1 192 

^ . 20'i>^ — XX zrz. 96 

6 *i^ — 20* = — 9^ 

7 flfjv — 20X + lOO = 4 

|8 y — 10 = 2 which will be contrary 
to the Suppofitioii but, it will be 
9I *= 10 — 2 =i 8 


No. 78. 

« 

In the City of Megara^ in- the Way through Ju- 
fiter^s Wood to the Cattle Ciw/J,. wert 'to be ^i> 
two little fquare Temples^ dedicated roi NeSMins^ 
Bacchus and Jpoftropbia-Fenu^ v tb^r ]|^avealQIlCa^ 
were laid with Stone a- Foot fquare^ bull the Stde oi 
Fenus^s Temple exceeded tha;^ of Bacckas^s b]t la 
Foot, and both the Pavements taken together, con- 
tained 2120 Stones, I demand the Length of each 
fcperatcly ? 

No. 


••.ft 


6—72 

7Ca 

8 VV2 

9-6 . 
6y theid 




1 y = the Side of Bactbus^s Temple. 

2 x+ 1 2=thc Side of Fenus*s Temple* 
3:;^jtfStbc Ami of Baccbus^s Temple. 
4|i'i*+a4^4.i44aBthc Aiw of nmfi 

Temple. 

^fAf-f 1 2x4-36=1024 

>r+63?j2 

icz:z6ssi the Sifc of Bacchus*i Tcm- 

. pie. 
^+12 = 38= the Side of ^^wi*i 
Temple. 


7 
8 


9 


II 


No, 79. 

There are 480, Men to be pUccd ib an Oblong, 
whofe Length and Breadth together make 52. How 
many^^h^ 


Then 

And 
3^2 

4X4 

5-6 

7 vv 2 

3+8 

9 -T- 2 

3— itf 


I 

2 

3 

4 
5 

u 

9 
10 


x=the No* of Men i^ Length. 
;^^tbe N o. of Men 10 ft:e*df h^ 

49^480 

Xx+2xy4.jry5p270i4 
4yy=;t9?«0 

X— ^=28 

2X=r8o 

X=:40 


No. 


t *o« ) 


No. 80. 

TwoCapCains difttibute each of them 1 2ooCrown» 
among a certain Number of Soldiers 1 one has 40 
Soldiers more than the other, and its found that 
thofe of the lefler Number received five Croons a 
Man more than thofe of the greater Number. How 
many Soldiers had each Captain ? 


fhen 


And 


I 
2 


j^=the Icfler Number. 

x-f 40c:the greater Number. 

i^ = Each Man^s Share in the le& 


Number. 


1200 


*'+4o 


zsEach Man's Share in the 


• ■ 


6 XX 

8-r-5 

gCcJ 

10 VV 2 
II 20 

by the id. 


5 
6 


greater Number. 


1200 


+5- 


1200 


8 

9 
10 

If 

12 

13 


1200^-1-5x^4-200x1= i 200x4-48000 

5XX4- 2 OOX=:48000 

xx4-40xr=96oo 
XX4-40X 4-400= 1 0000 

X4-20=I00 

x=:8o=the leflcr Number of Men. 
X-I-40ZZ120 the greater Number of 
Men. 


Ho. 


( M9 ) 


No, 8i, 

Two Parties of Soldiers have each of them an c* 
qual Number of Crowns to be diftribuccd amongft 
thciti J in one Party there were four Men more than 
in the other, the Money being divided, each Man 
in thi?. lefs Party had ei^ht Crowns more than thofc 
of the greater, and the Number of Crowns to be 
diftributed contained 172 more than the Number of 
Men in both Parties together. How many Men are 
in each Party, and what was the Number of Crowns ? 


X BM the Number of Men in the lels 

Party, 
9c 4-4 — the Number in the greater 

Party. 

2^ + 4 = the Number in both Par- 
ties. 
4j 176 + 2flf =3: the Number of Crowns. 

5 iZJ^l— the Share of one Man in 


1 + 2 

Then 


And 


I 


r+4 


• • 


7X^ + 4 


7 
8 


the greater Party. 


' 7^^^^ . = the Share of one Man in 


the lefs Party. 
176+2^ g _ 1 764.2^ 


'^ 


8 X^ 


10 -^ 


176^+ 2xy4'8j>r+704 '\ 

■ Z =i76+2x+?^+ 


?2 


10 
II 


176-*^+ 2yA? + 8:vA^+32;tf= 176;? + 

2^*'-|-8A'-f-704 
8;^^+ 24X0704 

yx+3Ar=:88 

E e it 


I2VU 2, 

^3 — «»5 
by the ad. 

by the 4th. 


12 

13 
16 


** + 3* + 2,25=^90,25 

X + i,5 = i^90,25 = 9,5 

X = 8 the Number of Men in the lefi 

Party. 
X + 4 = 12 the Number of Men in 

the greater Party. 
176 + 2XZZ 192 the 'Number of 

Crowns each Party had. 


No. 82. 

1 

There is a certain Square whofe Side is i lo Inches, 
now it is required to find the Dimenfions of a rec* 
tangled Parallelogram, whofe Perimeter (hall be 
greater by four Inches, tod whofe Area fhall be lefi 
by four fquare Inches, than that of thel above^men- 
tioqcd Square? i .: ' : 


Then 


7X 6 

9CC2 

lOVU 2 

Then 
by the 7th. 


I 
2 

3 

4 

5 
6 

7 
8 

9 

10 

11 
12 

13 


12 1 00 s the Area of this Square. 

X2096 = the Area of tihe;Parallelo- 
gram. ! 

440= the Perimiter of the Square. 

444= the Perimeter Of the Parallelo- 
gram. 

222 = ^ the Perimeter* 

^= theliCngthdf the Parallelogram. 

222 — ;f = the Breadth. 

222^ — XX zz 12096 the Area. 

XX — 222y= 12096 

XX"^ 222*+ 12321 Z^ 225 
JT — - III = 15 

XZS1126 theLiCngth of the Parallelo* 

gram. 
2 2 2 — A" ss the Breadths 

No. 


( 2" ) 


No, 93, 

Find a Number, to the Quadruple of which, if 
you add 91^ the whole (hall be to the Square of the 
Number fwght a»^t04? 

r = the Number. 

4*+ 91 

4;? + 91 :.v^ :: 3 14, 

3^^= 16* + 364 
gxx — i6x = 364 
t6x _ 364 

16* 64 _ 364 . ti— iii* 

3 9 "^ 3 9 ■*" 9 

"^~ 9 3 


Then 

4~.i6x 
5-^3 


6Cal 

7VU3 


I 


8 + 4 


I 

a 

3 

4 

5 
6 

7 
8 


JTAT 


XJC- 


;r = ^ = 14 the Number. 


J'b. 84. 

Two Merchants have a Parcel of Silk, the firft 
40 Elk, the fccond 90 ; the firft fells for a Crown 
» of an Ell more than the fecond. When the Sale, 
was over, they had taken betv^cen them 42 Crowns. 
How many Ells did each of them fell for a Crown ? 

*i 120 = the thirds oT an £11 the firft 
had. 

270 =: the thirds of an Ell the fe- 
cond had. 

y +. I = the thirds of an Ell the firft 
fells for a Crown. 

X z=: the thirds of an Ell the fecond 
fells for a Crown, 

E e 2 Then 


I 




Then 
6xx 


• • 


8 — $gQx 
9-7-42 

10 Ca 


II yv2 


5 
6 

7 
8 

9 

10 

II 




42^+4^=1204' 


270*4-270 


12 


" + 


«74 
42 


42A?X+42y=:l 26y+270Af-f-270 
42^4" 4^^=390*4- 2 70 
42^^^—348^=270 

+2 "* 42 

348jf . 30276 _ 270 30276 

42 1764 42 1764 

~ ^764 


jji 574 _ v/ 41616 _ 204 

42^ 1764 ~ 42 

42 ** 

the fccond fells. 
l)y the 3d. I14I -r 4- * = 10, the thirds of an Ell the 

firft fells. 

No. 85. 

A Mf n bqys a Piece of Linen, and by felling it 
again, he gains 1% Shillings, — tVoF what he bought 
it for ; and finds by this Means that he had gained 
as much for 100 Shillings as the Linen coft him,* 
What Price was the Linen bought and fold at ? 


Then 


I 
2 




I04r = the Shillings it coft. 

1200— ioo;r 


ioat: 12 


100 : 


lOxZZ 


per Qucftion. 
1200—100* 


10* 


10* 




■*:v> 


3 X 10* 4' 

4 + 100* 5 

5 -f- loo 6 

eca 7 

7 vu 2 8 

8 - ,5 9' 
by the ift.|io 

In 


( 213 ) 


A 


r • 


lOO^ATss I200-— lOO^. 
100** + lOOA'aBB 1200 
** 4- *s: 12 
XX + x + y2 $ = I 2»25 

' + 55 = ^"f25 = 3»5 

* = 3 

xo*i^ 30 Shilliogs it coft. 

10* + 9 = 39 Sluliings be fold it for, 


No, 86. 

Two Couiiyry Women J and B, carry 100 Eggs 
to Market, and in the Sale of them, one took as 
much Money as the other ; but ^, who had the beft 
Eggs, fays to iS, had I carried as many Eggs as 
you, I (hould have had eighteen Pence for them ; 
B replies, if I had brought as many Eggs as you, ( 
ihould have had but eight Pence for them. How 
many Eggs had each ? 


i| * fis the Number !/l carried. 


Then 
And 


2 
3 


. « 


5 X* 


5 
6 


6x190— « 

8-r-IO 
p-{-l6ojr 

IP Co ill 


7 
8 

9 

to 


lop — * = the Nijmbcr B o^rried, 

800— 8» 


!r: 5 :: ipo — * : • 

• 

100 — *: 18 :t ^: 

iSx __ 800—8* 

* 

18* 


X 


IQO— X 

18** D 

= 800 


8; 


1 00 — * 

18** FS 80000 — 1600* 4. Sjifx 

IQXX = 80000 T— I 600* 

XX = 8000 -#• 160* 
** + l6o;rea|8oOO 

*ff + *6o* + 6400 =5? I 


II w 


( 2I4_) 

II w 2 I2| 4* 4^ So ssi/ 14400 9:120 

12 — 80 13' y =vl-o = -^'s Eggs. 
by the 2d.| i4[ 100 — -^ 5:5 60 = B*s E^% 


No. 87. 

A General is to place 969 Men> fo that there 
n)ay be 40 more in Depth than b Front. Hovir 
many muft there be in each*? 


X = the Men in Front 

X + 40 = the Men in ^^)i)u 

XX + 40* = 969 

^ + 40*+ 400 = 1369 

;r + 20 = 37 

jr ^ 17 the Men in Front. 

;r 4- 40 =: 57 := the Men inDeptb* 


I 

2 

a X ift. 3 
sCa 4 

4W2 5 

.4—206 

1^ the 2d. 7 


No. 88. 

A Merchant bought a certain Numbcf of Yards 
for 70 Shillings, and found that if there had been 
4 Yards more, every Yard would have flood him 
in two Shillings lefs than it did. I demand the 
Number of Yards I 


I 

2 

3 


I 


X = the Number of Yards he bought 
X + 4 =s the Number had he had four 
Yards mQve. 

~— the Price of a Yard by the firft 

X * 

Suppofition. 


^r~ = the Price cf the fecond. 

U+4 


Then- 


( «»5 ) 


Then 

6X*^4 

7 — 280 

8 — 70* 

loCa 

II vu 2 
12 2 


5 
6 

I 
# . 

7 

8 

9 

10 

II 
12 

^3 


Z2 — 2-=-Z2l- 

' » • » • 
764r 

70 — llir as 47-- 

70X + 280 ^^ 2;e* — 8x = 7oi^ 
70^ — 2Arjv— 8;?= 70X — 280 " 

— 2JVA(r — .8;r, = — 280 

^•^ + 4^ = 140 

flf + 2 i= 12 

* = 10 =9 the Number of Yards he 
bought. 


No. 89. 

One bought a Horfe, and fold him again for 56 
Pounds, a!id gained as much per Cettt^ as tfo Horfe 
coft. I demand the Price or the Horife ? 


Then 
And 

6 + 100* 

7Ca 

8 vv 2 

9 — 50 


I 

2 

3 
4 

5 

6t 

7 
8 

9 
10 


i> 


» .», 


flf = the Price of ^hc Horfe. 
^S =: the Pounds be fold fen 
S^ — X = the Gain. 

^ : 50-»-;# :: 100 : ^ 

5600— ibOJr 


«■* r= 5600 — • 100* *- 

*■* + 100* = 5600 

** 4" '00* + 2500 ri ^ 100 

* -f- 50 = pi) 

* = 40 = the Pcainds the Horife coft. 


No. 


(ii6) 

Na 90. 

There arc two Nbinbers whofc DifFercnce is 1 5, 
and if the Product be divided hf 2, the Quotient 
ViU g^ve the Cube of the lels Number. What are 
the Numbers ? 


Then 
And 

6-f-2 
yCc3 

8 W2 


I 
2 


X = the Icfi Number. 
15 + X = the greater; 

,vx^ =: — = 


4 2:exx =: Jrjr + '5* 


51 
6 

7 
8 


2AfX = ;f -{- 15 


2** 


XX 


XX 




7=7.5 

4 +,0625?= 7,5625 


*~f25 = 2,75 


9+»25'0|*=3 
by the 2d4ui ar + 15 =s 18 


. NOi 91. . 

There are three Numbers^ in geometrical Propor- 
tion, the Difference of the Extreams is 1 6, and the 
Mean is 6. I demand the Extreams ? 


Then 

3CC3 

4^2 

5-8 
by the 2d. 

I 


I 

(2 

3 

4 

5 
6 


X = one of the Extreams^ 
X + 16 = the other. 

XX -{. l6:»r= 36 

X* ^ lOx + 64=100 

;v 4. 8 = 10 

x=: 2 

;c+ 16 = 18 


Na 


( 217 ) 


No. 92. 

One buys 120 lb. of Pepper, and as many 
of Ginger, and received for a Crown one Pound 
of Ginger more than of Pepper j fo that the whole 
Price of the Pepper came to fix Crowns more than 
the Price of the Ginger. How many Pounds of 
each did he buy for a Crown ? 


X = the Pounds of Pepper for a 

Crown. 
^ + I = the Pounds of Ginger for a 

Crown. 

the Price of the Pepper. 


3 
4 


Theii 


5 X^ + i 

» 

6 Xx 

7 — • 1 20;r 
8 -T- 6 

gCnn 

10 uu 2 

11 — 55 

by the 2d. 


X 
120 


, the Price of the Ginger. 
i2o ^ 120 

120 + Ox + 6 = ^— 


7 

8 
[9 


II 

12 
13 


120*+ 6xx -^ 6x z 
6xx + 6* = 120 
**>+ XZS120 
** + * + »25 =s 20,25 

^ + »5 = 4»5 


l20Ar-{- 120 


No. 93. 

A Man buys 80 lb. of Pepper, and 36 IB. 
of Saffron ; fo that for eight Crowns he had 
14 Pounds of Pepper more than he had of Saffron 
for 26 Crowns, and what he laid out amounted to 

F f 188 


(2l8) 

i88 Crowns. How many Pounds of Pepper had-hQ 
for 8 Crowns, and how many of Saffron for 26 ? 


Then 
And 


5X*+i4 


'6x^ 

8-f-i88 

gCd 

Id w 2 
11—2,808 
by the' 2d, li 3 


I 

2 


4 
5 


7 
8 

9 
ic 

II 

12 


jv CSS Saffron. 

* + 14 ?? Peppers 


36 : 


^ + 14 : 8 :: 80: 


640 , 


^=1 


640 


88 


640 -j- 


93^'*^+i3io4. 


= 188^+2632 


o40A'+936x+i3io4Mi88^;r+263!^;i? 
X 8 Sxx^ 1056^= 1 3 104 

XT + 5>6i7jf === 69,702 

^^ + 5^617;^ + 7,884=^ 77>586 

;^+ 2,808=:. 8,808 . . ' 

-^ n: 6 3: Pounds of Saffron. 

^ + 1 4 == 20 Pounds of Pepper, 

No. g'4. 

Some Companions at an In'a fpent 3I. 15 s. before 
paying the Reckoning, two went away, by which 
each of the reft was obhggd to pay ten Shillings more 
ihan his equal Club, I demand the Number a| 
Srft? 


Then 


I 

2 


X = the Number at firft. 

• * • 

p every Man's true Club, . 

- 2 = th^ Number of Men when 
two were gone. 


U 

X 


a 


;v 


1 


■ 

7—75*: 
9 ^ 10 

II UV 2 

i 2 4-> I 


5 

» 

6 

7 
8 

9 

lO 

n 

12 

13 


'-^ = Each Man's ReckonlngnbW, 


75. 

X — 2 

75 


*• — z 


to = 75 


75— 10^ -f 2o = 


75A-— 150 


■•vaiaHMa « 


ygx — I0#A'-j-20X= 75-^ — I5Q 

— ^ loxx + 2o;tf =: — 1 50 

lOx)C — 20^=1:150 

XX — 2x Z= Ig 

XX 2^+ I = 16 

X — i'=4 

jr =: 5 the Number of Ij^eip at firft. 


♦• 


.; Two travellers fct ouf.^t the fanne Time from 
two CitieSj the one from A^ and the ither from B^ 
Which are 120 Miles diftiant from prie. another ; the 
firft goes five Mfles a Day, and the mh^r 3. Miles 
tefs than the Nunjbcr of ©ay^ in whjch jihey meetk 
"When will they meet? 


3^r 

i + 4 
6 w 2 


*= the Time i'ttjuired,-"^ ' 
4'^* 2=.thie.MJJeiih£ firft ijravfclledl."- 
f — 3.= the Second's d^ily Journey.' 


3 

4 


5 
161 


%\ 


> /^ 


^^ — 3^ = the Miles tjit fecorid tra- 

veiled. ' '' * 

XX ^ 2xz=i 120 

y**:!: 2^4- 1 = 121 
7j ^ + 1=: If 

x'zs. 10 the Dayis they travelt 


Ff 4 


Ko. 


C 2*6 ) 


No. 96. 
A Poft ffets out from A towards j5, who travels 8 
Miles a Day ; afcer he had got 2y Miles another lets 
out from B to meet him, who goes every Day -^ 
of the whole Diftance oFthe Places^ and JS, and 
meets the firft Poft after fo many Days as is ^V of 
the faid Diftance. I demand the Number of Miles 
between them ? 


4 
5 


I 
2 

Then • - 

And 

Then 

4 + 6 7 

7 X 400 8 

jS X 20 9 
9—3200* 10 
10-216000 II 
II— 4800* 12 

12 -v- 20 13 

I3COI4 
I4VV2 15 


X zn the Diftance required. 

— = the Time the fccond travelled. 
20 


I 

20 
I : 

XX 


^ X Sx 

20 20 


^ 27 the Miles the firft travelled. 


X 

20. 




20 


XX 

400 


= the Miless the fecond travelled* 
400 

XX Sx 

+ 1- 27=X 


400 


20 

3200Jlf 

20 


+ 10800 =: 400*- 


15 + 120I16 


20^?;^ + 3200^^ + 216000 = BOQOx 
20;r;r 4- 2 1 6000 = 4800*- 

ioxx == 4800^? — . 216000 

20Jr^ — 4800;ir = — • 2160OO 

XX — 240* zr — 10800 

XX .^ 240*^+ 14400 = 3600 

* — 120 =60 

* = 1 80 the Diftance of the two Pla- 

ces. 


No. 


( 2^1 ) 


No. 97. 
Two Men depart at the fame Time, one from 
Ijfndon the other from Lincoln^ keeping the fame 
Road, and when they mett, fays A to By I find I 
have travelled 20 Miles more than you, and have 
gone as much in 6 4- Days as you have done hither- 
to ; I Jtnow, fays the other, you are the btft Walker, 
but if I go on as I have done, I fhall finilh my 
Journey in 15 Days hence. What was the Dlftancc 
of the Places, and how much did they travel per 
Day? 

;r + 20 =: the Miles gone by J^ 

when they meet. 
X r= what B goes in the fame Time, 
2* + 20 = the whole Diftance. 

Thirds 

20^+400 
X : 20 : Ar4.20 : 


1 + 2 
Then 

And 

8 — 20^^ 

9 -^^5 
10-^32^; 

iiCn 

12 yv 2 

13 + 16 


2 

3 


5 
6 


Thirds 


45* 


45;r ao;r-4'400 

7 -t/,.^-- sr 20X + 400 

*+20 . 


8 

9 
10 

ij 

12 
13 

»4 


^+20 : 45^:*- q:^ 


■ mm ^ V • • ■• 

^.^xx = 20<y:^ + Soofl? -}- 8000 
2SXx=: 80OX 4- 8000 
XX = 32^+3^0 
XX — 32x= 320 
y^--3'2y-f 256 = 576 

^ — i6 = v^576=:24 
X =1 40 


by the |ft»|i5^| x + 20 = 60 


H 


And 


i6 


( i42 ) 

2» + 20 = 100 the whbic Diftianee ih 

Miles. 
A goes 6 Miles per Day^ and 5 4. 


No. 98* 

^defireS ^, to let Wm know how many Pounds 
he had in his Purfe -, B anfwered if I double the 
Number, and add 20 more than the fquarc Rootpfi 
the Sum doubled, to the doubled 5um, aftd laftly 
add this Sum to its Square, the Number of mjT* 
Pounds would then be 194040. Now How manf 
is in the Purfe ? 



I 

Then . .. 

2 

And 

3 

Then 

4 

4Ca 

5 

5 VW2 

6 

6— ,5 

7 


s 


8 — 20 

10 VU 2 

II — ,5 
by the a&. 


— :±: the Pounds in the Purfe; 

2- . • . . , . ; 

XX tsz the Pounds doubled, 
xx-\-x-\-io = J' by Subftitution»' 
jj^+^y = 194040 ■ ' 

•y+.S =^ v^i$4t.d4O,25=£:440,J 
_y = 440 

*.f+*-l-20 =r 44oH3y Reftikution* 

*;¥ "H I* =3 420 -•-• , ' •. 
*■* +"* -JK,"2£_^245o,24 . 

X = 20 ' ' . , • ; 

* ^* — = 2Qoiifie Pounds in th^ Purici * 


9 
10 

II 

12 


Nc. 


99. 


Two Travellers fet out at the fanle Tim^ frptrt 
two Cities which are 129 Miles afundcr, one of therri 
goes 6 Miles every Day, and the other 2 Miles the 

firft 


( 223 ) 

firftDay, 2 4- the fecond, 3 the third, and to on, 
adding 4 Mi'e to every Day's Journey. In what 
Time will they meet with ottfe another, and Kow far 
will each have travelled ? - -' . 


Then 


3 X,5 


6x 2 

• 

9C1Z3 
10 vy 2 


I 

2 

3 

4 

6 
6 

7 
8 

9 
10 

ri 

I2| 


x:=i the Days each travelled, 
6x = the Miles one. travelled. 

•*• — I. = the Number of Terms. » 

>5^ — >5 

,5;^+ 1,5= the laft Term. 

— ^+6Ar==i29 


58 


»5^^ +355^+ 12^ = 2 
,$xx ^ 15^5^ = 2^8. 
*•;(•+ 31-*'= 516 
^*'+ 31^+240.25 = 756,25 
^+15^5 = ^756,25=: 27,5 
X =12 the Number of Days each 
travelled. 


One travels 72 MiJes, ar,d the otiier 57. 
N. B. Ypu may fee the Reafon.of the 3d, 4th, 
^th and 6th Steps by the Theorems in Page 68. 

. No, 100^ 

Two Merchahts '4 and B go P.irtners, B biyngs 
420 Founds, and ^receives oqc of the Gains cz 
Pounds, and the Sum of both thtir Shares is 8^4 
Pounds. How much did yi bring, and how much 
did ^ receive out of the Gains? 


Then 


I 

2 


^ = ^'s Stock. 


X 


52 :: 4^0 


21840 


3X 


And 

4—21840 

5—854* 

6C0 

7 vw 2 

8 -t- 191 
And 


4 

5 
6 

7 
8 

9 
10 


( 224 ) 

2184.0 ^ 

* + 420+52+ --l-=854 

x;i:+4ZO^+ 52jir+2 1 840=854jr 
irx4*472^s854«-^2 1 840 
4^^—382;;=: — 21840 
*'x-^382x4-3648 1=14641 
•*' — 191=121 
•^=312 ^'s Stock. 

i^'^ = 70 jB*s Gain. 


■ I 


No. loi. 

Two Farmers fell two Sorts of Corn ; A 
fells 6 Bulhcls^ B receives in all 20 Crowns 5 now 
fays B to Jy if we add the Number of my Bulhels 
to the Number of your Crowns, the Sum will be 
28 -, fays A to iS, and if I add the Square of my 
Crowns to ihe Square of your Bufhels, the Sum will 
be 424. How many BuQiels did B fell, and bow 
many Crowns did A receive ? 


X — 5's Bufhels. 
y = A's Crowns. 
;r 4-;^ = 28 

xx+yyz=z 424 

2»y = 360 
XX — ixy-^-yy = 64 
Ar_y=8 
9) 2^ = 36 

«'= 18 =jS's Bufhels. 
j)'=sio=^s Crowns. 



1 


2 


3 


4 

S*'^ 

.6 

5—4 

6 

4-6 

7 

7 VV 2 

8 

3 + 8 

9 

9^2 

10 

3— '0 

1 1 


No. 


< 445 ) 

• f 

t, ... . , • . ^ .• . 

No* IQ2* 

A certaiiiNfari ii^tends ^travel as many< Days u 
he has Crowns* It happens that every following 
Day of his Journey .he^hada^ many Crowns as he 
had ,th? P^y befpre, bcfides two Crowns over and 
above, r and -when, he Canic'to his Journey's End he 
nal^ irir all ^^ Crowns. How many had he at fif ft ? 


S -t •> *■ ■ 


t ' i! 


I 




» .f 


'I 




4^4 

sCa 

6 mz_ 
7 + »»5 


jr. = the leaft Tef ttt. , 
"k — the Nytnbef of Terms.. , 
3*— a ==, the. greateft Termi 

4;irx — 2^1= 90 

XX — ,54r+,o625= 22,56^5 

" ;r=5=the Numbef of Crowns Jhc had ' 
- fttiirft,. andLDays travelled; 


^ 

3 

'4 
5 


8 


No. 103* • 

, jt and 5 owe betwixt them 1 74 Pbutids, /f pays 
eight Pound^ a Day, and B pays the firft Day one 
I^ound, the JfeCond Day two Pounds, the thitd three 
Pounds, and fo on. Irt how many Days will they 
clear the Debt, and how.ntuch did eaih of them 

pay? : ■' 


Then 
And 

^ +3 
4X2 


*• =£ the Number of Days* 
8;^ = what y1 pays, 

xx4^x 

— -^ =: what B pays. 


.4 

5 


2 


!• 8* = 174 

*jr+ 17* = 348 

Gg 


SCC3 


. SCC3 6 


7 
8 


** + 17* + 72,25 = 420,25 
*+ S,^^ aO/5 


; / 


i 4 1 < 


•I r 


:•' 1 ^' 


^Tck' '164. 


-'H 


<i 





4i 

ceivcd for one Bufticris hiahy ShilJirigi 

Bufhels, A perceives xbat if he had fold as many 
Bufliels as B xtotx^ftt^^^i^^ ii^^fhiUd have re- 
ceived 252 Shillings'/ bu'f' both tbg^Jhtr reg^ed 
1^6. How many RjffieU dtd'i?Tc|y ana what 

Price had y^? ^- - ''• 1^ 


Price had A ? 

I 

24 

3 

4 


•/♦^ 


« « 


Then 

5 :i=* • 

7 w 2 

Then l 9 

9vv'2 io 

And II 


-■ y, i»^ 


*• = iB»s BuKhels. ' 1 
**==.the;Shdlings-2rt<l<^ea.''^; 'V 


\': - > -■ 


O" 


i< I i < t * « 


^JT : z^2^ r:,i;o 


:42i? 


-! 


9CM 


XX + 


5040 


;=J76 




5|'X*';f;ir+504fQ;;= 1 7$xx 
A^/^xx— i7ii5x^=— 564a .. ^ ,, 
xxxx— i7l5xx+7744=i^^'7^' : 
j;v;v— 88=52 ^. . . '" ^ 

A'X= go ; f^ " 

x=6 the Bufliels S fold. ' ' 


7 
8 


r. 




5040 
^96 


"5 

= 140 the Shillings A received* 


I' ■ 


No. 105. 

Find a Number, from whofe Double If you fub- 
traft 12, the Square df the Remainder. -^1*, fhaU 

be equal to nine timcfr the Number J ' ! . . 


} 


C«4y) 


scm 

6 vv 2 


i 

4 

5 

6 

7 
8 


**— 14^2^*35 — 35,75 , 

*jr— i4>25Af+5o,765625=;i5,oi5625 

^-r7»r«5»J*«75 


What two Numbers arc ^ho^e whcrcolf twice the 
firfl:, with three times the feqond will make (ixty ; 
moreover twice the Square of the firft, with three 
times the Square of thp fecond» will bt 840 ? 


X =: the fiift. 
j^= the fecond. 

2X + ^ :;= 60 
2XX + ^=;840 

3J^ = 60 2X 

60 — 2Ar 

jy ==: 

3 

t6i30-«^ 2 4 o*'+4 JT* 

yy— ^ i_^ 

• 9 

2y^ = 840 -^ 2;^Af 

840— 2JfJf 

3 
7560 — lSxXz:zloSo(^^y20X+l2XX 

^0XX'-^J20XrZ — 3240 

;^y— 24^+144=3^ 
XX — 2 45^+14 4=3 6 

;^— 12=»6 



I 


2 


3 


4 

3 — 2X 

5 

5-5-3 

6 

e^-a 

7 


8-^3 


8 
9 


7 & 9 10 
10 dfc u 

ll-r-30 12 

12 Co 13 

I3VV2 14 
14+12 15! 


by the 3d.U61;r— 8 


Gg2 


No. 


( n« ) 


No. 107. 

A certain Number confifts of twoPlttqes, which 
is equal to four tinles the Siitn of its Digits^ and if 
to the Number you add-eighteen* the Pigits wfll be 
inverted. What is the Number I 


Then 
And 

s—y 

Then 
8x2 

9 — 12 y 
10 -T- 9 

And 
II — 12* 
I3-T.9 


I 

2 

3 

4 

5 
6 

7 
8 

9 
10 

II 

12 

13 
H 


jr =1 the Unit. Place. 
* js the Ten's Place. 
iojf+jf = 4x+4y 

loy + * = 43f+4;'+i8 

6j* = 3;' 
2* = y 

iQj^ + ^ = 6jf+i8 

9jr=: 18 
a; = 2 


•I 


No, 108 • 

There is a certain Reftangic whofc Length cx^ 
cceds its Breadth by fpur, and its jArea i^ fixcy. I 
(jerpand the Length ^nd Breadth ? 


4VV2 


* + 4 zr the Length, 
^ = the Breadth. 

^^+4^ + 4=64 


5*-? 


( a^9 5 

5—2 i6l X = 6 the Breadth.- 
by the ift.[7l ;r -t 4 rz: lo the Length. 

^ . - - - - . • 

No. 109, 

There is a re&angled P.araIIelogram,r ^hpfe 
length and Breadth together equals 1 409 and the 
Area is 336. I demand the Sides ? 

X = the Length; 

40. ^ ;r 5= the Breadth. - ' 

4W — ^x=: 336 

XX — 40^ = — 336 

XX — 4Q«+ 40Q = 54 

A- — 20 = 8 

*= 28 the Length. 

40 — ;if =;= 12 the Bpeadih. 


And 

1x2 

3=fc 

4Ca 
5W2 
6 + 20 

by the 2d. 


3 
4 

5 


No. no. 


Then 

3 -^'^ 
4— f-iajf 

6 VV2 

7+6 

by the 2d. 


, There is a Square whofe Diameter exceeds its 
Side by 6, what is the Side of the Square ? 

1 A? =: the Side. 

2 X + 6 = the Diameter. 
ixx = ^jf -fp i2;c 4" 36 
;tf* = i2;i^ -|. 36 
x^ — 12^ = 36 
^ — 12^ +36;^ 72 
X — 6 = 8,485 
AT = 14,485 the Side of the Square. 

9J ;r -|. 6 == 20,485 the Diameter. 

No. in. 

There is a Garden in form of a Redtangle, whoie 
Length is three times its. Breadth ; ihis Garden is 
divided into two Areas, the Length of one is 18, 
and the Content of the Remainder is i %o. \ de^ 
in^nd the Length and ^r^adth f ■ . 


3 
4 

5 
6 

7 
8 


r ' 


•5—3 
6CC3 

8 + 3 
by the ift. 


3* =i^ length. 
2j•*o{^theftrffl^t4l. 

3 

4 


7 
8 

9 

lO 




\l 


1 8 = the Lengith "ofonc i*art. 

3** — 1 8 = the Length of the othpn 


^ -^ 6Ar = 46 

^ — 3 = 7 
^sxoro theBFcadeh. 

3^ = 39 ?he Length* 


' i^i ij I I 


:l 


i.« > 


Let the Line A B (of 70 Parts)i5e xjtfedcd in C, 
fo that A Cz=: M, antf ^^ijSi' it' iiijcquiretf* to. 
divide the iaiofic Line again in -another I^oint, as 
for Example, in D, fp t^at the Redangle ^, D, C, 
may = the Square ^, ff. ' 


• ' Tn «... 



^ 

I 

» 

2 

t 

3 


4 

6Co 

5 
6 

7 

yw2 

8 

• 

by the 4th. 

9 
10 


ACz=z2Z 

5 C = 48 
CD = x 

5l 484 — 44*' +*^ = 48* 
xx*>^^T9C:r: — 484 
XX — gix + 2119 = 1632 

X ~ 46 3= 40,398 
X = 5,602 

22 -^ A' =;? 1 6,398 :;;s^AD. 


No. 


C *8« ) 






,v k * > 


, ' iidt th'0 Ufii j/ B! ekb'drii^ in £, fo thiie if C 
OS aio,' a«id ^£' id 4; it' is' r^utred to prodoee the 
Line AB vaD^ fo tike tlie'RcCUng^e AB D rtikf 
= the Square CD} 


\ 


E\ 


.«---, • 


r • 




*-■ '^ ■ r . 

•♦ » - : » - . ' 1 ' 


1 


5 

I CS = 4 •'^•■--•"1.! -l'---" 

* 

J 5D = * \ -■ - . 1 -' -' 

A 
i 

S.ds , \( 

t CD=4+x 

.7|'«». J 

< 

* 

} *— B = fe,oz5 

?U = 1.072 . , 


No. 


( *3« ) 


No.. 114/ 

In the Reftangle AB C 2), the Diffcrtncc of the 
greater Side A^^ apd of the- l^fler ^e C D b 12, 
but the pifFercDjce <)£ tjhe^Sqp^^s. of. the Sjdesia 
16Z0. What are the Sides ? /</ 


•J <^ 


<T r 




2 •'2 


5— .144 6 

6-i-24 7 
by the ift.l8 


ft* 

2 

3 
4 

5 


]> 


-. i- 


+ 12 = A B 
x = BC 

XX + 24^ + 144 

24;? 4. 144 = i68a 

24^ = 1536 , : 

jr = 64 

Jr+ 12 = 76 

• ■ . 


» ^ 




r 


<-■ ■' 


e. i . 


In the Reftangle p'K^G, the Length Is twice 
the Breadth, and the ^uin of the Squares of the 
Length .and Breadth is tch times ' the Sum ofthe 
Sides, ^^re the Sides ? \ 



( «3 > 


Then 
And 


i\:t = EIf . . 

2J 2* = D £ 

3j gxx = the Sum of the Sqrf^5gs. 
4 go*- = ten times jhe Sum of the Sides, 
30*- ■ _^ = '. 


5 
6 




5 • 5*" 1^1 " 
by the2d.l7| 2*- = 12 

No. ii6. 

In the reftangle Triangle, ABCh given the 
Bafe, A B zn g^ and the Difference of the other 
Sides, that is the Segment 5 D 2= 3. ^^^re^ 
the Sides ^Cand BGi ' 



by the 2d. 


I 

2 

3 
4 

.5, 
6 


xss J! C 

a; + 3 « 5 C 

6x. 4. 9 j=3 S I per Figure. 
6* == 72 
*= 12 = yf C 
* + 3 = i5 = 5C. 
H h 


NoJ 


(234) 

No. 117. V 

If a May. Pole be 25 Yards high, and by the 
Wind it»*is blown down, fo that the Top-End 
ftruck tBc Ground five Yards from the Foot of 
the Pole, I demand the ftanding Part, and how 
much was blown down f 



'XX 


B 
4+5W 

6^50 
by the ad. 


X s the lianding Part* 
25-*-x=: the Part down. 

AzS = 615— 'SOX 
5 5OX + 25 = 625 

504* = 600 

x=i 2 the (landing Part. 

25 —^zzi^ Part down. 



No. 118. 

Let there be a Circle whole Diameter is ^ B^ 
with another Circle whofe Diameter is ji C, touch- 
ing the great Circle in the Point /i^ and from the 
Center of the greater Circle D, draw the Radius 
D £, at right Angles to J B^ cutting the Peri- 
phery of the lefler Circle in i^ j now there is 
given B C the Difference of the Diameters = g^ 
with this Segment JS F^ equal 5. ^juerc the Di* 
amcters ? 


( ass ) 



4 
5 



X :y:: yi^ = 9+Af 


5 + 7=^9 + ^ 

J^ = 4+* 
6\yy ^s: i6 + Sx -^ XX 

7] 9^ + ** = I^ + 9* + w 
Sipxsr i6 + 8« 
9| ^ s i6 

of ^+ 9 = 25 = the Radius D ^. 
2a»5 ^ the Radius of the leaft Circle. 

No. 1 19. 
There is an acute anglea Triangle, 9aABC^ 
whofe Sides are known, viz. A B t=: 13 = ^, and 
BQ 7=: 14= r^ and ACt=i 15 = ^. I demand the 
Point of the Bafe, where a Perpendicular let iall 
from the Vertex or Top of the Triangle, /ball cut 
k and the perpendicular Line ? 

H h 2 I 


( ^3^ ) 


47£.ift^ 


5 
6 


^essSegmerrrDC 
c^x=Seg\ B D. 
jy=Perpendic'. 

XX^yy ; 

bb — cc^icx-"^ 
xxz=,dd' 

bb'^cc+2cxz=zdp 



4&5 

6 + xx . - , 

8 — l>big\ icx=dd+c<^—bb 

by 2d. 'i 1 1 c—x=z5 the Segment 5 D. 

Now the Segments of tlie Bafe being found, you 
may find the perpendicular AD =y^ b^ the fourth 

or fifth Steps. ;; ; ,. ;' i 

No. 120. i' 

' j ■ ^ 

There is an obtufe- angled TriaqglCk ABC, 
whofe three Sides are ■khowrf, .wz.Ti^'5j= 15 = '^j 

and ^C = 13 = ^, a^*,^"^==t =t!f;^L.*''^"'* 
the Point without thc.TfiarigJerite ^^fc^ beir^ pro- 
duced fhail meet' with, iPerpcntiictil^Ratid.^hcm- 
pendicular ? ' " ' ' ' '' ' ' .' 




< < 


U = D CFart of iK^' 

Bafe broduced. | 

y ^ A Uh the Pcrpeiv- ::| 

dkular; ' ^ f- 


3 
5 


4 
cc 


61 2CX = dd^-^bb-^ cc 



6 -r- 2^ 


7rx = 


( 237 ) 

a — ih — cc 


Part of the Bafe. , 


rr: 5 == the produced 


Now A? being found, y may be found by the third 
or foufth Steps. 

8 jyy =5 I h — XX 

g yzi \/bb — XX = iz the Perpend icu- 
1 lax J D. 


4 — XX 

S vv z 


No. 121. 

There is a'Triangle whereof two Sides are known, 
2L% AB -= 52, and B C z=: 56, about the fame is 
circumfcribed a Circle, whofe Diameter = 65. 
How much is the third Side of this Triangle, that 


J y 



TJbe Angles B J D^ aqd ^ C D, are right An- 
gles by 3 1 It. Enclid jdi . 


Then 
And 


mm'—nnz:zi^2 1 zzthenof A D. 
\/T^%i =39=^ D by 47> ift. 


^ 


Then 

6^65 


3 

4 
5 


( 238 ) 

fm—yy'=. i oSpsscaof DC. 

•1089 =33= DC by 47 £«. ift. 
*=thc Side required AC 
65;!?=: 3 900 

y= ?|^ « 60 the licngth of the Side 


For in a Quadrangle xnfcribed In a Circle the in- 
terior oppofice Angles. together arc equal to two right 
Angles, by 2zd Euclid 3d. And if there be drawn 
two Diagonals, the Re^angie under the Diagonals 
IS equal to the two Redangles under the oppoiite 
Sides. 

No. 122^ 

Suppofe a May-Pole 156 Feet high, as N k^ and 
upon the Top fits a Bird» and three Men are to 
ihoot at the Bird, all of them an equal Diftance from 
the Pole, and each of (hem diftant from one ano* 
ther as follows ; B from C 66 Feet, B from yi 50, 
and yf from C 104. Wow far vwBt he flioor that 
hits the Bird ? 



( ^39 ^ 


Ic is evident the Places. pf their ftanding make a 


Triangle in a Circle $ 


Then 
And 


• • 


by the 7th. 


• • 


1 
a 

3 

4 

5 
6 


8 


10 
II 
12 

13 


m=66=C B 

nzz^o=BA 

r=i04=:Cyf 

x:=xkt greater Segment. 

r— ;fs=the Icfs. 


y^xht Perpendicular of the Triangle. 

»»— rr-}-2rAf— ^-jpzirjp^ j* ' 
9] wr-^rr+ifA? — «r*=/»«i — xx 
nn — fr'{-2rxzzmm 
nn+2rx=mm+rr 
2rx=mm + rr—nm 

tnmA-rr — rm ^ 12 

XzsL = — =s 60 — 

ar 13, 


14 


»5 


\/mm — XX z=Ly = 25 — 

7 : : 156 : 6$ the femi-Diame« 


^ 


ter of the Circle. 


Then the Square of the Pole's Height added to 
the Square of the femi-Diameter, the Sum will be 
28561, whofe Square Root is 169; and fq many 
Feet is each from the Bird; 

No, 123. 
A Perfon hath a right-angled Piece of Land, as 
jlB C Dy in L^gth forty Yards, and in Breadth 
thirty Yards. This he would convert into a Gar- 
den, but finding the fame in che Winter to be an- 
noyed with Water, he would have the fame raifed 
one Yar4 over- the whole Superficies. Now it is 

5 rcfolved 


(HO ) 

refolved to make a Ditch round about the fame 
which fhall be two Yards deep, fo that the Ditch 
may remain of equal Breadth and equal Depth, till 
fo much Earth come ont of the fame, as will 
taife the .whole Superficies remaining within the 
Ditch one Yard higher. How broad muft the 
Ditch be ? 


A 


-x 


T T 


D 


1 • 


B 


UC 


Then 


I 

2 

3 
4 


sc =: the Breadth fought. 
40 — 2xz=i the 'Length. 
30 — 2x z=i the Breadth. 
i2x;^ — 420X = — ? 1200 


4 -T- I2I5I XX 

SCC2 
6 vv 2 


• « 


7 

s 


Xx 


35* = — • »oo • 

35* + 3 °6'^5 = 206,25 

I4,36i40& 


X — 17,5 = 1^206,251: 

X ■=. 3, 1 3 8594 the Breadth fought. 


FINIS, 


\ 


